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Confirmatory factor analysis (CFA) multitrait-multisource (MT-MS) approaches have 
recently been advocated in the study of the internal and external validity of the disruptive 
behaviour disorders such as Attention-Deficit/Hyperactivity Disorder (AD/HD) (Gomez, 
Burns, Walsh, & De Moura, in press; Burns, Walsh, & Gomez, in press). CFA MT-MS 
studies provide a better test of internal and external validity because they can disentangle 
the amount of variance attributable to the trait, source and error. To date, no studies have 
examined the amount of trait, source and error variance in the DSM-IV AD/HD and 
Oppositional Defiant Disorder (ODD) symptoms using a CFA MT-MS approach. 
Investigations of the external validity of the AD/HD and ODD dimensions using a CFA 
MT-MS approach are also lacking. The current study had three major aims. The first 
was to compare CFA models of parent and teacher rated DSM-IV AD/HD and ODD 
symptoms. Seven models of AD/HD and ODD were tested, including the DSM-IV based 
model of separate inattention (IN), hyperactivity/impulsivity (HI) and ODD factors. The 
second aim was to provide a stronger test of the internal validity of the DSM-IV AD/HD 
and ODD symptoms using a CFA MT-MS approach. This aim involved the 
determination of the amount of trait, source and error variance in the DSM-IV AD/HD 
and ODD symptoms at the matrix level, and individual symptom parcel level. The third 
aim was to provide a clearer test of the external correlates, or external validity, of the 
AD/HD and ODD dimensions using a CFA MT-MS approach. Of particular interest were 
the trait factor correlations of the IN, HI and ODD dimensions with the trait components 
of academic performance, global functioning, emotional problems, peer problems and 
prosocial behaviour. These trait correlations were compared with Pearson's correlations 
for corresponding relationships. Method: This study included 457 parent ratings and 213 
teacher ratings of Australian primary school children aged 5 to 14 years. Rating scales 
ix 
included the DSM-IV A D / H D and O D D Rating Scale, the Non-Clinician's Global 
Assessment of Functioning Scale (Setterberg, Bird, & Gould, 1992) and the Strengths and 
Difficulties Questionnaire (Goodman, 1997). Results: Support for the DSM-TV three 
factor model of IN, HI and ODD was found for parent and teacher confirmatory factor 
analysis. CFA MT-MS findings indicated that this model also provided a good fit at the 
matrix level when source effects were removed. Parent rated HI and ODD symptom 
parcels, and teacher rated IN symptom parcels contained more trait than source variance, 
supporting their convergent validity. However, all parent and teacher rated AD/HD and 
ODD symptom parcels contained significant source variance. Findings also indicated that 
the trait factor correlation between the HI and ODD traits was significant, suggesting that 
these factors are highly correlated once source effects are removed. For the external 
validity analyses, Pearson's correlations indicated that IN, HI and ODD were all 
associated with academic performance, global functioning, emotional problems, peer 
problems and prosocial behaviour. The removal of source effects, however, indicated that 
IN was associated with academic performance, global functioning and prosocial 
behaviour. HI was also associated with academic impairment, global functioning and 
prosocial behaviour, albeit to a lesser degree. Neither IN, HI, nor ODD were associated 
with emotional problems. ODD was associated with peer problems. Discussion: 
Although the DSM-IV three factor model of IN, HI and ODD was supported using CFA, 
there appears to be a high level of source effects in the symptoms, thereby questioning the 
validity of this model. The CFA MT-MS findings also show somewhat different 
relationships for IN, HI and ODD with academic performance, global functioning, 
emotional problems, peer problems and prosocial behaviour than those established 
previously using Pearson's correlations. In view of the high source effects in most of the 
AD/HD symptoms, the major implication for assessment/diagnosis is that the current 
x 
conceptualisation of A D / H D as being cross-situational may be incorrect or misleading. 
The major implication for understanding AD/HD and ODD is that the correlates of IN are 
academic performance, global functioning and prosocial behaviour. Academic 
impairment, global functioning and prosocial behaviour are also correlated with HI, albeit 
to a lesser degree. ODD is correlated with peer problems. It is argued here that the use of 
a CFA multitrait-multisource design is a valuable methodology for furthering our 
understanding of AD/HD and ODD, as well as other childhood disorders. 
XI 
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CHAPTER 1: AD/HD AND ODD: OVERVIEW, HISTORICAL ANALYSIS OF 
DIAGNOSTIC CONCEPTUALISATION, AND FRAMEWORK FOR VALIDATION 
1. Introduction 
AD/HD, ODD and Conduct Disorder (CD) are collectively referred to in the 
fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; 
American Psychiatric Association, 1994) as the Attention-Deficit and Disruptive Behavior 
Disorders. All three disorders are listed under the category of Disorders Usually First 
Diagnosed in Infancy, Childhood, or Adolescence. These disorders constitute three of the 
most common psychological disorders. In general, AD/HD is characterised by 
inappropriate levels of inattention, hyperactivity and impulsivity, across two or more 
situations. ODD is typically defined by a pattern of defiant, argumentative, negativistic 
and hostile behaviour, whereas CD is characterised by behaviours that violate social 
norms, such as theft, deceit and destruction of property. 
This chapter is divided into three parts. The first part of this chapter will provide 
an overview of the core symptoms, prevalence, developmental progression and 
comorbidity of AD/HD and ODD. It will also discuss the major theories of these 
disorders. General issues in relation to the assessment and treatment of AD/HD and ODD 
will also be presented. Given the focus of this thesis, the second part of this chapter will 
provide an extended discussion of the historical changes in diagnostic criteria for AD/HD 
and ODD, in the various editions of the DSM over time. It will be shown that these 
disorders have been the subject of considerable re-naming and re-conceptualisation. It 
will be argued that these changes limit our current understanding of AD/HD and ODD, 
and raise concerns about their validity. As such, it is argued that further studies of the 
validity of AD/HD and ODD are needed. The third part of this chapter will examine 
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approaches appropriate for validating clinical disorders, and how they can be used to 
validate AD/HD and ODD. 
2. Part 1: Overview of AD/HD and ODD 
2.1 AD/HD 
AD/HD is one of the most common childhood disorders, representing 
developmentally inappropriate levels of inattention and/or hyperactivity and impulsivity 
(American Psychiatric Association, 1994). Symptoms of inattention include "fails to give 
close attention to details or makes careless mistakes in schoolwork, work or other 
activities", "does not seem to listen when spoken to directly", and "easily distracted by 
extraneous stimuli" (American Psychiatric Association, 1994, p. 83). Hyperactivity 
involves fidgeting with hands or feet, running about or climbing excessively, and acting 
as though "on the go" or "driven by a motor" (American Psychiatric Association, 1994, p. 
84). Impulsivity symptoms include 'blurts out answers before questions have been 
completed', 'has difficulty awaiting turn' and 'interrupts or intrudes on others'. 
2.1.1 Prevalence of AD/HD 
According to DSM-IV, the overall prevalence rate for AD/HD among children is 
between 3% and 5% (American Psychiatric Association, 1994). Recent population 
studies of DSM-IV AD/HD, however, have produced higher rates, such as 6.8% (Graetz, 
Sawyer, Hazell, Arney, & Baghurst, 2001) 15.8% (Nolan, Gadow, & Sprafkin, 2001) and 
17.8%o (Baumgaertel, Wolraich, & Dietrich, 1995). These population studies, however, 
have been based on either parent or teacher ratings of AD/HD. Given that AD/HD 
symptoms are required to manifest across two or more situations for diagnosis to occur, 
studies of parent and teacher ratings may provide a more accurate indication of the 
prevalence of the disorder. In an Australian study of the prevalence of AD/HD based on 
2 
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parent and teacher ratings (Gomez, Harvey, Squick, Scharer, & Harris, 1999), an overall 
prevalence rate of 2.4% was reported. 
DSM-IV recognises three subtypes of AD/HD: AD/HD Predominantly Inattentive 
Type (AD/HD-IN), AD/HD Predominantly Hyperactive/Impulsive Type (AD/HD-HI) 
and AD/HD Combined Type (AD/HD-C). DSM-IV, however, does not provide 
prevalence rates for the AD/HD subtypes. Nevertheless, several investigations indicate 
that AD/HD-IN is the most prevalent subtype, followed by AD/HD-C and AD/HD-HI 
(Baumgaertel et al, 1995; Gaub & Carlson, 1997; Wolraich, Hannah, Pinnock, 
Baumgaertal, & Brown 1996). For instance, in a study of teacher ratings, Baumgaertel et 
al. (1995) reported prevalence rates of 9%, 4.8% and 3.9% for AD/HD-IN, AD/HD-C and 
AD/HD-HI, respectively in a sample of German elementary school children. On the basis 
of parent and teacher ratings, Gomez et al. (1999), however, reported lower prevalence 
rates of 1.6%, 0.6% and 0.2% for the AD/HD-IN, AD/HD-C and AD/HD-HI subtypes, 
respectively. 
AD/HD is more common among males than females. DSM-IV reports a male to 
female ratio of 4:1 to 9:1 (American Psychiatric Association, 1994). Studies of clinic 
samples have generally produced greater male to female ratios than community samples. 
Male to female ratios in clinic samples have ranged from 6:1 to 9:1 (American Psychiatric 
Association, 1994). Among community samples, male to female ratios of 5:1 have been 
reported (Gomez et al., 1999). Some researchers have reported male to female ratios for 
the DSM-IV AD/HD subtypes, with the AD/HD-HI type having the highest ratio. For 
instance, Baumgaertel et al. (1995) reported male to female ratios of 2:1 for AD/HD-IN 
and 5:1 for AD/HD-HI. 
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2.1.2 Developmental Progression of AD/HD 
AD/HD is usually first diagnosed during elementary school years. The mean age 
of onset is between 3and 4 years of age (Barkley, Fischer, Newby, & Breen, 1988). Risk 
factors for AD/HD include a family history of AD/HD (Goodman & Stevenson, 1989) 
and an early negative temperament (Fagot, 1984; Garrison, Earls, & Kindlon, 1984). 
High levels of activity and demanding behaviour, in addition to maternal psychological 
distress and family dysfunction have been associated with the persistence of AD/HD into 
later childhood (Barkley 1990). Follow-up studies of AD/HD children have consistently 
found that a substantial number of children diagnosed with AD/HD in childhood continue 
to experience symptoms in adolescence and young adulthood (Brown & Borden, 1986; 
Thorley, 1984). In a comprehensive investigation of adolescent outcome of AD/HD, up 
to 80%o of children diagnosed with AD/HD in childhood continued to meet diagnostic 
criteria into adolescence (Barkley, Fischer, Edelbrock, & Smallish, 1990; Fischer, 
Barkley, Edelbrock, & Smallish, 1990). 
Many studies have shown that AD/HD children are at a significantly greater risk 
than controls for developing academic problems (Barkley, Fisher, et al., 1990; Fischer et 
al., 1990), oppositional behaviour and antisocial conduct (Brown & Bordern, 1986; 
Gittleman, Mannuzza, Shenker, & Bonagura, 1985). Antisocial behaviour has been found 
to be a strong predictor of adolescent substance abuse and adult criminality (Barkley, 
1990). Adults with AD/HD have been reported to underachieve in occupational settings 
(Barkley, 1990) and approximately 25% will qualify for a diagnosis of APD (Barkley, 
1990). 
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2.1.3 Comorbidity of AD/HD 
Children with AD/HD have been reported to experience a range of comorbid 
conditions. Up to 60%> of children with AD/HD who are referred for clinical evaluations 
have at least one other psychiatric disorder (Nottelmann & Jensen, 1995). The major 
conditions co-existing with AD/HD include, ODD, CD, language and communication 
disorders, anxiety and mood disorders and learning disorders (Barkley, 1990). Deficits in 
central auditory processing have been associated with children with AD/HD and learning 
disorders in particular (Gomez & Condon, 1999). AD/HD subtypes with inattention 
deficits (i.e, AD/HD-IN and AD/HD-C) are more commonly associated with internalising 
behaviours such as anxiety and depression (Lahey, Shaughency, Strauss, & Frame, 1984; 
Lahey, Shaughency, Hynd, Carlson, & Nieves, 1987) and academic difficulties (Barkley, 
Du Paul, & McMurray, 1990; Baumgaertel et al.,1995; Edlebrock, Costello, & Kessler, 
1984; Gaub & Carlson, 1997). In contrast, subtypes with impulsivity and hyperactivity 
(i.e., AD/HD-HI and AD/HD-C) are more commonly associated with conduct problems 
and oppositional behaviour (Barkley, DuPaul, et al., 1990; Berry, Shaywitz & Shaywitz, 
1985; Edelbrock et al., 1984; Eiraldi, Power, & MaguthNezu, 1996; Morgan, Hynd, 
Riccio, & Hall, 1996). Hyperactivity in particular has been associated with peer related 
difficulties such as peer rejection (Barkely et al., 1990; Gaub & Carlson, 1997; Lahey et 
al., 1994) and difficulties in establishing friendships (Grenell, Glass, & Katz, 1987). 
2.1.4 Theories of AD/HD 
Researchers generally agree that the precise causes of AD/HD remain unknown at 
the present time (Barkley, 1997). Nevertheless, several major theories of AD/HD have 
been espoused. Cognitive theories of AD/HD in particular have received considerable 
attention in the research literature. These models focus on impulsivity as the core feature 
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of AD/HD and suggest that a dysfunctional response inhibition system, located in the 
frontal lobes of the brain, is responsible for impulsive behaviour. 
A prominent cognitive theory of AD/HD is that proposed by Sonuga-Barke, 
Taylor and Hepenstall (1992). This theory holds that problems with inhibition are 
situation specific and characterised by the individual's aversion to delay. This impatience 
was initially referred to by Sonuga-Barke et al. (1992) as an attitudinal characteristic, 
however, it has more recently been conceptualised as arising from dysfunctions in 
temporal processing systems (Sonuga-Barke, Williams, Hall & Saxton, 1996). Douglas 
(1985, 1988, 1999) has linked the poor response inhibition of AD/HD children to a deficit 
in basic self-regulation, resulting in poor investment and maintenance of effort, a 
tendency to seek continuous and immediate rewards, reduced arousal for meeting 
situational demands and poor inhibitory responses. Sergeant and his colleagues 
(Sergeant, 1995; Sergeant, Oosterlan, & Van der Meere, 1999; Sergeant & Van der 
Meere, 1990; Sergeant & Scholter, 1985) explain the poor response inhibition of AD/HD 
children in terms of a difficulty in motor preparation and response, arising from a non-
optimal activation state. 
A motivational theory of AD/HD that has received much attention in the research 
literature is that of Quay (1988), who proposed that impulsivity results from an impaired 
neurologically based behavioural inhibition system (BIS). When this inhibitory control 
system is underactive, the behavioural activation system (BAS) is fully active, causing 
continued responses, despite cues to inhibit or change a current course of action. 
Research to support this theory is derived from studies in which AD/HD children have 
been found to perform poorly in situations where they are required to inhibit or change a 
current course of action, such as the stop-signal task (Iaboni, Douglas, & Baker, 1995; 
Oosterlaan & Sergeant, 1996; Oosterlaan & Sergeant, 1998; Schachar & Logan, 1990). 
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The theories of Quay (1988) and Sonuga-Barke et al. (1992, 1996), however, have been 
criticised for failing to explain precisely how such neurobiological deficits lead to 
behaviours other than impulsivity, such as deficits in academic, social, occupational, 
linguistic, emotional and cognitive functioning often displayed by AD/HD children. 
Barkley (1997) proposed a theory of AD/HD, explaining the link between 
neurobiological deficits, impulsivity and the host of impairments experienced by children 
with AD/HD. Building upon the work of Quay (1988), Barkley (1997) held that AD/HD 
is characterised by a deficit in behavioural inhibition. Barkley (1997) linked this 
inhibition to four executive functions of the brain that "depend on it for their effective 
execution" (Barkley, 1997, p. 65). The first of these executive functions is working 
memory. An impaired working memory makes it difficult to retain and manipulate 
information for appraisal and planning (Barkley, 1997). The second function is 
internalised speech. Self control is exerted via self talk, a process which allows for the 
discussion of the consequences of impulses. The third executive function is motivational 
appraisal, which enables decision making by providing information about the emotional 
associations generated by an impulse, and the desirability of the outcomes of the impulse. 
The final function is reconstitution. This function enables the planning of new and 
appropriate behaviours as an outcome of analysing past behaviours. With respect to 
AD/HD, this model predicts that the disorder should be associated with "secondary 
impairments in these four executive abilities and the motor control they afford" (Barkley, 
1997, p. 65). 
As discussed, the cognitive theories of AD/HD pertain predominantly to the 
hyperactive/impulsive and combined subtypes of the disorder. The inattentive subtype is 
believed to be caused by deficits in speed of information processing and selecting an 
object for attention (Cooper & Bilton, 1999), as opposed to the hyperactive/impulsive and 
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combined subtypes which are believed to be caused by more fundamental neurobiological 
problems causing failure of the regulatory functions. 
2.1.5 Causes of AD/HD 
Causes of AD/HD that have received attention in the literature include familial 
and environmental factors and neurological abnormalities. Research regarding familial 
factors has reported a relationship between stress, marital discord, and parent-child 
interactions and AD/HD. For instance, Goodman and Stevenson's (1989) study of twins 
reported a relationship between AD/HD behaviours and adverse family variables such as 
marital discord, parental malaise and criticism of the child. Other research has also 
reported a link between AD/HD and family adversity such as family dysfunction, and 
single parenting. Investigations of hyperactive children indicate that mothers of AD/HD 
children are less consistent, more impatient, more commanding and more negative than 
mothers of non-AD/HD children (Cunningham & Barkley, 1979). When children are 
placed on medication for AD/HD, however, mothers' levels of disapproval and frequency 
of commands decrease (Barkely, Karlsoon, Strzelecki, & Murphy, 1984; Humphries, 
Kisbourne, & Swanson, 1978; Cunningham & Barkley, 1979). Barkley (1990) suggests 
that this finding indicates that the child's AD/HD precedes the parents' negative 
behaviour, rather than the other way around. Indeed, other researchers attest that bad 
parenting does not in itself cause AD/HD (Cooper & Bilton, 1999). 
Neurological factors such as brain structure have also been proposed in the 
aetiology of AD/HD. However, this research is limited and findings do not provide a 
causal link between brain abnormalities and AD/HD. For instance, in a review of studies 
Tannock (1998) indicated there were only 14 published magnetic resonance imaging 
(MRI) studies of AD/HD, involving a total of 378 children with AD/HD and 295 normal 
peers. These studies produced conflicting findings. To summarise, reviews of the 
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evidence indicate that less than five percent of AD/HD children have neurological 
findings that indicate actual brain damage (Fergusson & Rapoport, 1984; Rutter, 1977). 
Environmental factors such as pre-natal abnormalities, toxins such as food 
additives (Feingold, 1975) and lead (Thomson et al.,1989), as well as sugar intoxication 
and vitamin deficiencies (Smith, 1975) have also been raised in the development of 
AD/HD. None of these theories, however have received empirical support (Barkley, 
1990; Conners, 1980). 
In light of the evidence reviewed, several researchers attest that AD/HD is best 
conceptualised as a biopsychosocial problem (Barkley, 1990, 1997). That is, it has a 
biological element to it, but also interacts with psychological factors within the 
individuals' physical, social and cultural environment (Cooper & Bilton, 1999). 
2.1.6 Diagnosis and Assessment of AD/HD 
Comprehensive and multi-method evaluations of AD/HD are required to capture 
its situational variability, comorbid features and impact on home, school, and social 
functioning (Barkley, 1990). Cantwell (1996a) outlines a six-step approach in the 
assessment of AD/HD. The first step involves an interview with key parental figures, 
eliciting the child's core symptoms, and an indication of when, where and with whom 
these symptoms occur. A developmental, medical, school and family history should also 
be obtained. The second step involves a developmentally appropriate interview with the 
child, gaining insight into their view of symptoms, awareness of any difficulties, and the 
presence of any other comorbid conditions. Third, a medical examination is required to 
determine the health status of the child and screen for sensory deficits, neurological 
problems or other physical explanations for the symptoms. Fourth, cognitive assessment 
of ability and achievement should be undertaken where appropriate. The fifth step 
involves gathering data from parents and teachers using broad band rating scales such as 
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the Child Behaviour Checklist (CBCL; Achenbach 1991a, Achenbach, 1991b) and more 
narrow AD/HD, ODD and CD rating scales such as the DSM-TV AD/HD Rating Scale 
(Gomez et al., 1999). A clinical interview, such as the Anxiety Disorders Interview 
Schedule (Silverman & Albano, 1996), assessing a range of childhood disorders may also 
be conducted with parental figures. Clinical interviews for children with disruptive 
behaviour disorders may include NIMH Diagnostic Interview Schedule for Children 
Version IV (Shaffer & Fisher, 2000), the Child and Adolescent Psychiatric Assessment 
(Angold & Costello, 2000), the Schedule for Affective Disorders and Schizophrenia for 
School Age Children (Ambrosini, 2000) and the Diagnostic Interview for Children and 
Adolescents (Reich, 2000). Lastly, Cantwell (1996a) recommends assessments of other 
problems such as speech and language, and evaluation of fine and gross motor skills, 
where appropriate. 
Following a comprehensive assessment, a diagnosis is formulated. Consideration 
is given to predisposing, precipitating, and perpetuating factors. This information may 
guide the treatment process. 
2.1.7 Treatment of AD/HD 
Medical interventions for AD/HD are commonly employed. The primary agents 
used to treat AD/HD are the central nervous system stimulants (Cantwell, 1996a), 
methylphenidate (Ritalin), dextroamphetamine (Dexedrine) and pemoline (Cylert). 
Research reports that approximately 70%> of medicated children show increased attention 
and reduced impulsivity and activity level on the first trial (Wicks-Nelson & Israel, 1997). 
It is noted, however, that 10-20%) of children do not respond to stimulant medication 
(Taylor, 1986). In the event that a favourable response is obtained, side effects often 
preclude the continued use of medication. These include decreased appetite, insomnia, 
stomachaches, headaches, and irritability. In general, a combination of psychosocial and 
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medical interventions are recommended for the treatment of AD/HD (American Academy 
of Child and Adolescent Psychiatry, 1991; Hechtman, 1993; Pelham, 1994). 
Psychosocial interventions that have been commonly employed in the treatment of 
AD/HD include parent, school, and child focused interventions. Parent focused 
interventions include parent management training. This method is a form of behaviour 
modification, in which parents are trained to use contingency management techniques in a 
home-based token response cost system (Barkley, 1987). A large body of research has 
shown that parent training reduces disruptive behaviour at home, increases parents 
confidence about being a parent and decreases family stress (Forehand, Griest, & Wells, 
1979; Forehand & King, 1977; Forehand & McMahon, 1981; Peed, Roberts, & Forehand, 
1977). School focused interventions may incorporate the use of daily report cards 
completed by the child's teacher, indicating the child's progress in areas targeted for 
improvement. Rewards, incentives and time out may also be used in the classroom 
setting. Child focused interventions may aim to increase social skills, on-task behaviour, 
as well as associated conditions of the disruptive behaviour disorder, such as depression 
or anxiety, using individual psychotherapy (Cantwell, 1996a). 
2.2 ODD 
ODD is characterised by negativistic, hostile and defiant behaviour (American 
Psychiatric Association, 1994). Symptoms commonly occur within the home 
environment, however manifestations may be present at school or in the wider 
community. Examples of ODD behaviours include loses temper, argues with adults, 
angry and resentful, actively defies or refuses to comply with adults' requests or rules, 
and spiteful or vindictive (American Psychiatric Association, 1994). The prevalence, 
developmental progression, comorbidity and theories of ODD are discussed below. 
However, given that many studies have not distinguished between children with ODD and 
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CD, research on ODD and CD is presented where necessary. In comparison with ODD, 
CD includes behaviour such as aggression to people or animals (e.g., physically cruel to 
people), destruction of property (e.g., firesetting), deceitfulness or theft (e.g., broken into 
someone's house), and serious violations of rules (e.g., truant from school beginning 
before age 13) (American Psychiatric Association, 1994). 
2.2.1 Prevalence of ODD 
According to the DSM-IV, prevalence rates for ODD range from 2% to 16% 
(American Psychiatric Association). Several population studies have reported higher 
prevalence rates of DSM-IV ODD for boys than girls. For instance, Cohen, Cohen & 
Kasen, (1993) reported higher prevalence rates for ODD among boys (14.2%) than girls 
(10.4%>) aged 10-13 years. However, these differences dissipated with age. Cohen et al. 
(1993) reported a rate of 15.2% among boys and 15.6%> among girls aged 14 to 16. ODD 
symptoms are generally similar across genders, although males display more 
confrontational behaviour and persistent symptoms (Lahey & Loeber, 1994). 
2.2.2 Developmental Progression of ODD 
Normal oppositional behaviours typically emerge during the preschool years (Rey, 
1993). These symptoms become inappropriate when they persist beyond the point where 
most children have outgrown them (Loeber, Lahey, & Thomas, 1991). ODD symptoms 
such as defies adults, irritable, argues, blames others, and annoys others have a median 
age of onset between 5 and 8 years. ODD symptoms decline steadily between the ages of 
6 and 18 (Greene, et al., 1973). Oppositional behaviour typically occurs in the home 
environment, however, may generalise to the school setting and wider community 
(Hoffenaar & Hoeksma, 2002). Several studies have shown that oppositional behaviour 
in the preschool or elementary school years is predictive of later CD symptoms (Janes, 
Hesselbrock, Myers, & Penniman, 1979; Mitchell & Rosa, 1981; Moffit & Henry, 1989). 
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Although not all children with ODD develop CD, a CD diagnosis has been reported in up 
to 33% of children with ODD (Hinshaw, Lahey, & Hart, 1993). 
2.2.3 Comorbidity of ODD 
AD/HD is a common comorbid condition in children with ODD. Learning 
disorders and communication disorders have also been associated with ODD (American 
Psychiatric Association, 1994). The prevalence of comorbid conditions among ODD 
children, however, is relatively low. For instance, Angold and Costello (1996) reported 
that 14% of children with ODD had a comorbid AD/HD diagnosis, 14%> met criteria for 
an anxiety disorder and 9%> of ODD children had a comorbid depressive disorder. 
2.2.4 Causes of ODD 
Several etiological factors alone, or in combination, may result in the 
manifestation of ODD symptoms (Rey, 1993). These include genetic, social and 
psychological mechanisms (Cantwell, 1989). However, no evidence has been generated 
to date identifying a unique etiology of ODD. Nevertheless, there is evidence to suggest 
that negative parenting and family interactions are causally related to the onset of ODD, 
its persistence and progression (August, Realmulto, Joyce, & Hektner, 1999; Mann & 
MacKenzie, 1996; Stormshank & Bierman, 2000). In particular, research indicates that 
aggressive children's perceptions of their parents' parenting styles may lead to the 
development of hostile based cognitions and aggressive behaviour (Gomez & Francis, 
1995; Gomez, & Gomez, 2000; Gomez, & Gomez, 2002; Gomez, Gomez, DeMello, & 
Tallent, 2001). Psychodynamic theories have conceptualised the disorder in terms of a 
fixation at the oral stage of development (Egan, 1991). Difficult child temperament has 
been closely associated with the later development of ODD (Maziade et al., 1990). A 
consistent finding among CD children, however, is the presence of ODD prior to the 
development of CD (Loeber et al., 1991). This finding contributed to the postulation of a 
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developmental model of ODD and CD by Lahey and Loeber (1994) described in the 
following section. 
2.2.5 Theories of ODD 
The developmental model of ODD and CD proposed by Lahey and Loeber (1994) 
conceptualises these disorders as two levels of severity within the same developmental 
continuum of serious conduct problems. The relationship between ODD and CD in this 
developmental model is described in the visual heuristic of a 'developmental pyramid'. 
ODD behaviours are at the base and CD behaviours above them. The bottom level 
consists of ODD behaviours (e.g., temper tantrums, angry defiant). The middle level 
comprises intermediate CD behaviours (e.g., use weapon, lie, bully, set fires) and the top 
level consists of advanced CD behaviours (e.g., mug, truant, force sex). CD behaviours 
are conceptualised to develop later and are less prevalent than ODD behaviours, which 
develop earlier and are more prevalent. In this model, many children develop ODD 
behaviours, with only some going on to meet diagnostic criteria for ODD. With 
increasing age, children with ODD will cease to display symptoms, whereas others will 
continue to exhibit ODD for some time (Lahey & Loeber, 1994). Of those children who 
persist in exhibiting ODD behaviours, some will exhibit enough CD behaviours to 
warrant a diagnosis of CD, and some will not. As discussed, this model distinguishes 
between two developmental levels of CD (intermediate and advanced CD). According to 
this model, most children who meet diagnostic criteria for CD will not advance beyond 
the intermediate level of CD, and some will improve over time. A proportion of youths 
who meet the intermediate level of CD, however, will develop enough serious CD 
behaviours to penetrate to the advanced level of CD. These children are most likely to 
exhibit the disorder persistently (Lahey & Loeber, 1994). 
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2.2.6 Diagnosis and Assessment of ODD 
The approach outlined by Cantwell (1996a) for the assessment of AD/HD may 
also be applied to the assessment of ODD. As discussed, this approach includes obtaining 
information about core symptoms, as well as a developmental, medical, school and family 
history. A developmentally appropriate interview with the child is recommended. Where 
appropriate, a medical examination and cognitive assessment may be conducted. Clinical 
interviews with key figures are instrumental in the assessment of ODD, and information 
from broad band rating scales (e.g., the CBCL; Achenbach, 1991a, Achenbach, 1991b), 
should be obtained obtained. Following a comprehensive assessment of the presenting 
problem and comorbid conditions, a diagnosis is formulated. This information is used to 
guide the treatment process. 
2.2.7 Treatment of ODD 
Medication is rarely used in the treatment of ODD, however, it may be indicated 
in children with comorbid AD/HD (Rey, 1993). More commonly, psychosocial 
interventions have also been recommended for the treatment of ODD and conduct 
problems (Barkley, 1987). Similar to the treatment of AD/HD, these interventions may 
include parent, child and school focused interventions. Parent training interventions in 
particular have been employed in the treatment of ODD and conduct problems. As 
discussed, parent training programs have been found to reduce disruptive behaviour at 
home, as well as increase parental confidence about being a parent and decrease family 
stress (Forehand, Griest, & Wells, 1979; Forehand & King, 1977; Forehand & McMahon, 
1981; Peed, Roberts, & Forehand, 1977). It is noted, however, that interventions for 
conduct problems have proven relatively unsuccessful in comparison with ODD (Loeber 
et al., 1991). Treatment studies of CD children show that the successful reductions of CD 
symptoms are rare (Kazdin, 1987). This had led researchers to propose that as children 
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grow older, their personalities become more distinct and their behaviours become more 
stable, requiring intense and persistent efforts to produce change (Wolf, Braukmann, & 
Ramp, 1987). 
2.3 Summary of Critical Issues in our Current Understanding of AD/HD and 
ODD 
In sum, AD/HD and ODD are prevalent psychological disorders. The prevalence 
rates for AD/HD and ODD vary depending on the nature of the sample (i.e., clinic 
referred versus population sample), although, studies consistently report higher male to 
female ratios for these disorders. AD/HD behaviours appear to remain stable into late 
childhood and adolescence, with approximately one quarter meeting diagnostic criteria 
for an APD in adulthood. The majority of ODD behaviours tend to dissipate with age, 
although for those children whom ODD symptoms persist, the development of CD is 
likely. A significant proportion of children with CD will also go on to develop an APD. 
Many conditions co-exist with AD/HD and ODD, most notably learning disorders, other 
externalising disorders, anxiety and mood disorders. 
Theories of AD/HD that have received considerable attention in the research 
literature include those of Quay (1988) and Barkley (1997) which indicate that 
neurobiological deficits in response inhibition are responsible for the spectrum of 
impulsive behaviours. Barkley's (1997) model further implicates the role of executive 
functions in the exhibition of the range of academic, social, emotional, linguistic and 
cognitive deficits often found in AD/HD children. Etiologic factors such as structural 
brain dysfunction, environmental toxins and family factors have been espoused in the 
aetiology of AD/HD. Whilst no unifying theory of the causes of AD/HD exists, it is 
likely that the disorder has a biological element, but that it interacts with the physical, 
social and cultural environment. Similarly, no unifying theory of ODD or CD exists, 
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although factors such as parenting style and temperament have been espoused. More 
recently, a developmental model of ODD and CD has been proposed (Lahey & Loeber, 
1994). This model conceptualises ODD and CD as two levels of severity within the same 
developmental continuum of serious conduct problems. 
Comprehensive and multi-method assessments of AD/HD and ODD are 
recommended to identify their clinical presentation, comorbid features and impact on 
home, school, social, emotional, and cognitive functioning. Treatments for AD/HD 
include stimulant medication and psychosocial approaches such as parent training and 
individual child focused therapy. Parent training approaches have also been 
recommended for ODD, however, treatments for CD have been found to be relatively 
unsuccessful in reducing symptoms. 
3. Part 2: Historical Changes in the Conceptualisation and Diagnosis of AD/HD and 
ODD 
3.1 Historical and Current Conceptualisation of AD/HD 
Table 1 shows that the conceptualisation of AD/HD has changed significantly 
over time. The first official recognition of AD/HD was in the second edition of the DSM 
(DSM-II, 1968), in which if was labelled Hyperkinetic Reaction Disorder (American 
Psychiatric Association, 1968). According to DSM-II, maladaptive levels of motor 
activity were considered characteristic of the disorder, although disturbances in 
inattention and impulsivity were also required for diagnosis. The diagnostic process 
involved matching a child's behaviour to the published description of the disorder. 
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Table 1 
DSM Conceptualisation of AD/HD 
Edition Label Subtypes Dimensions 
DSM-II (1968) Hyperkinetic Reactive None List of hyperactivity, 
Disorder inattention and 
impulsivity symptoms 
DSM-III (1980) Attention-Deficit • Attention-Deficit I. Inattention ~~ 
Disorder (ADD) Disorder with 2. Impulsivity 






DSM-III-R (1987) Attention- • A D / H D 1. Inattention, 
Deficit/Hyperactivity Impulsivity & 
Disorder Hyperactivity 




DSM-IV (1994) Attention- ~l AD/HD-IA I. Inattention 
Deficit/Hyperactivity • AD/HD-HI 2. Hyperactivity/ 
Disorder (AD/HD) • AD/HD-C Impulsivity 
Note. AD/HD - IA= Attention-Deficit/Hyperactivity Disorder, Predominantly Inattentive Type; 
AD/HD-HI = Attention-Deficit/Hyperactivity Disorder, Predominantly Hyperactive-Impulsive 
Type; AD/HD- C = Attention-Deficit/Hyperactivity Disorder, Combined Type. 
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O n the basis of a series of investigations by Douglas and colleagues (see Douglas 
& Peters, 1979), DSM-III brought about a fundamental shift in the conceptualisation of 
AD/HD. As opposed to a focus on hyperactivity (DSM-II), inattention and impulsivity 
were viewed as the core features of the syndrome. DSM-III listed symptoms in terms of 
three separate dimensions: inattention (five symptoms), impulsivity (five symptoms) and 
hyperactivity (four symptoms). As Table 1 indicates, the disorder was re-named 
Attention-Deficit Disorder (ADD; American Psychiatric Association, 1980). Table 1 also 
shows that two subtypes were recognised. These were Attention-Deficit Disorder with 
Hyperactivity (ADD/H) and Attention-Deficit Disorder without Hyperactivity 
(ADD/WO). Diagnosis of ADD/H required the presence of at least three impulsivity, 
three inattention, and at least two hyperactivity symptoms. For diagnosis of ADD/WO, at 
least three inattention and at least three impulsivity symptoms were required. 
DSM-III's diagnostic definition was considered a significant improvement over 
that of DSM-II. However, DSM-III was criticised for the lack of empirical evidence upon 
which cut off scores for the subtypes of the disorder were based (Lahey et al., 1988). 
Clear evidence as to which symptoms reflected the different dimensions of inattention, 
impulsivity and hyperactivity was also lacking (Lahey, et al, 1988). Thus, upon revision, 
DSM-III-R defined the disorder in terms of a single list of 14 symptoms thought to reflect 
inattention, impulsivity and motor hyperactivity. Table 1 shows that the disorder was 
renamed Attention-Deficit/Hyperactivity Disorder (AD/HD) in DSM-III-R (American 
Psychiatric Association, 1987). The presence of any 8 of the 14 symptoms was required 
for diagnosis. Children were not required to manifest symptoms in all three areas of 
inattention, hyperactivity and impulsivity to obtain a diagnosis of AD/HD. DSM-III-R 
introduced the requirement that symptoms persist for at least six months with an age of 
•-\ 
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onset prior to seven years. An additional diagnostic category referred to as 
Undifferentiated Attention-Deficit Disorder (UADD) was added to DSM-H1-R. This 
category was provided for children with attention deficits only. DSM-III-R stated that 
"some of the disturbances that in DSM-III would have been categorised as Attention-
Deficit Disorder without Hyperactivity would be included in this category" (American 
Psychiatric Association, 1987, p. 95). This category, however, was viewed as tentative. 
No list of symptoms was provided for diagnostic purposes. AD/HD, therefore, was 
conceptualised by DSM-III-R as a single unitary dimension of maladaptive behaviour 
encompassing symptoms of inattention, hyperactivity and impulsivity. 
DSM-III-R's re-conceptualisation sparked considerable controversy within the 
childhood psychopathology literature. Of particular concern was that such an approach 
produced an extremely heterogeneous clinical group (Lahey et al., 1988). Indeed, 
evidence arguing against the unidimensional nature of the disorder existed at the time. 
Several investigations had already reported different social, behavioural and academic 
correlates for ADD/H and ADD/WO. For instance, children with ADD/H were reported 
as more likely to experience externalising behaviours, such as oppositional and conduct 
problems (Lahey et al., 1987), whereas children with ADD/WO were more likely to 
experience academic problems (Edelbrock et al., 1984). 
The re-conceptualisation of AD/HD from a three dimensional (DSM-III) to a 
unidimensional (DSM-III-R) approach generated considerable research regarding the 
number of dimensions underlying the syndrome. This included a number of factor 
analysis investigations of the underlying structure of the disorder, as well as a nationwide 
field trial (Frick et al., 1994). Taken together, the findings from these studies indicated 
that the symptoms of AD/HD did not form a unitary construct as hypothesised by DSM-
III-R. Nor did they form a three-dimensional construct as outlined by DSM-III. Rather, a 
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two-factor model of AD/HD comprising separate 'inattention' and 
'hyperactivity/impulsivity' dimensions was consistently extracted (Frick et al., 1994). 
This structure was reported among clinical (e.g., Lahey, Applegate, McBurnett, et al., 
1994) and community based samples (e.g., Bauermeister, Alegria, Bird, Rubio-Stipec, & 
Canino, 1992). 
The changes inherent in the diagnostic criteria of the fourth edition of the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; American Psychiatric 
Association, 1994) reflected these findings. As Table 1 indicates, DSM-TV retained the 
same diagnostic label: Attention-Deficit/Hyperactivity Disorder. The three core symptom 
groups of inattention (nine symptoms), hyperactivity (six symptoms) and impulsivity 
(three symptoms) were recognised. However, for diagnostic purposes, symptoms were 
classified into two 'inattention' and 'hyperactivity/impulsivity' groups. Children with 
maladaptive levels of inattention (i.e., at least six of nine symptoms) were classified as 
AD/HD Predominantly Inattentive Type (AD/HD-IN). Children with maladaptive levels 
of hyperactivity/impulsivity (at least six of nine hyperactivity/impulsivity symptoms) 
were classified as AD/HD Predominantly Hyperactive/Impulsive Type (AD/HD-HI). 
Children with maladaptive levels of inattention and hyperactivity/impulsivity were 
classified as AD/HD Combined Type (AD/HD-C). AD/HD-C was thought to be 
comparable to DSM-III ADD/H and DSM-III-R AD/HD. The category AD/HD-IN was 
considered comparable to DSM-III ADD and to some extent, DSM-III-R UADD. The 
diagnosis AD/HD-HI was new. The introduction of AD/HD-HI was based on evidence 
from the field trials indicating that children with hyperactivity/impulsivity deficits alone 
experienced significant impairment in general functioning, as evidenced by parent and 
interviewer report (Frick et al., 1994). In fact, children with AD/HD-HI did not score 
significantly different from children with AD/HD-C on measures of global functioning 
'\ 
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(Frick et al., 1994). DSM-TV retained the requirement that symptoms persist for at least 
six months, with an age of onset prior to seven years. Unlike previous editions, DSM-IV 
required that symptoms produce clinically significant impairment in social, academic, or 
occupational functioning, across two or more settings (e.g., at home and at school). 
3.2 Historical and Current Conceptualisation of ODD 
ODD was first officially recognised in DSM-III (American Psychiatric 
Association, 1980) as a form of Conduct Disorder. Termed "Oppositional Disorder", two 
of five symptoms were required for diagnosis. Symptoms included temper tantrums, 
violations of minor rules, argumentativeness, stubbornness and provocative behaviour. 
The clinical picture could not involve any "violation of the basic rights of others or major 
age appropriate societal norms or rules" (American Psychiatric Association, 1980, p. 35). 
No indication of how often behaviours were to occur, however, was provided, 
DSM-III-R introduced this indication by including the word 'often' in the 
symptom descriptions. The disorder was re-named "Oppositional Defiant Disorder", and 
it was no longer considered to be a form of CD. Based on findings from limited field 
trials (Spitzer, Davies, & Barkley, 1990) and in response to suggestions that ODD could 
not be distinguished from the behaviour of normal children (Fergusson & Rappoport, 
1984), diagnostic thresholds for ODD were raised in DSM-III-R. Milder symptoms were 
eliminated, and the total number of symptoms was increased to nine, of which five were 
required for diagnosis. DSM-III-R symptoms for ODD included loses temper, argues 
with adults, actively defies adults' rules or requests, deliberately annoys others, blames 
others for mistakes, touchy or easily annoyed, angry and resentful, spiteful or vindictive, 
and frequent use of swearing or obscene language (American Psychiatric Association, 
1987). A symptom was considered present if it occurred more frequently than among 
those of the same mental age, and persisted for at least six months (American Psychiatric 
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Association, 1987). DSM-III-R dismissed the requirement for age of onset to be greater 
than three years of age. Both DSM-III and DSM-III-R stated that a diagnosis of ODD 
could only be made in the absence of a CD diagnosis. 
The changes in DSM-III and DSM-III-R criteria for ODD, however, provoked 
considerable controversy (Lahey, Applegate, Barkley, et al., 1994). In particular, 
researchers argued that ODD was merely milder form of CD, and should not constitute a 
separate disorder (Werry, Reeves', & Elkind, 1987). Thus, prior to the publication of 
DSM-IV, extensive field trials (Frick et al., 1994, Lahey, Applegate, Barkley, et al., 1994) 
and re-evaluation of existing data sets (Loeber, Keenan, Lahey, Green, & Thomas, 1993) 
were conducted. A major purpose of the field trials was to establish valid diagnostic 
thresholds for ODD. Results indicated that a threshold of four symptoms for ODD 
optimised identification of children with clinically significant impairment (Lahey, 
Applegate, Barkley, et al., 1994). Another aim of the field trials was to examine the 
predictive utility of ODD symptoms proposed for DSM-IV. Results indicated that the 
DSM-III-R symptom 'frequent use of swearing or obscene language' had weak diagnostic 
utility (Frick et al., 1994; Lahey, Applegate, Barkley, et al., 1994; Loeber et al., 1993). 
As a result, this symptom was eliminated in DSM-IV, leaving a total of eight symptoms. 
DSM-IV retained the label Oppositional Defiant Disorder. A symptom was considered 
present if it occurred more often than in children of similar age and developmental level, 
and persisted for at least six months. Significant impairment in social, academic or 
occupational functioning was also required for diagnosis. DSM-IV retained the 
hierarchical rule that a diagnosis of ODD could not be made in the presence of a CD 
diagnosis. In addition, DSM-IV required that, if aged 18 years or older, a diagnosis of 
ODD could only be made in the absence of an Antisocial Personality Disorder. 
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In sum, AD/HD and ODD have undergone significant re-naming and re-
conceptualisation since their introduction. Currently, DSM-IV refers to these disorders 
collectively as Disorders Usually First Diagnosed in Infancy, Childhood and Adolescence 
(American Psychiatric Association, 1994). As would be clear from this review, there is a 
high degree of comorbidity among AD/HD, ODD and CD. This had led a number of 
researchers to question the validity or independence of these disorders (Waldman, 
Lilienfield, & Lahey, 1995; Werry et al. 1987), and by extension, the AD/HD, ODD and 
CD groups of symptoms. Given this, the next section will examine how the validity of a 
psychological disorder can be established. 
4. Part 3: A Framework for the Validation of a Psychological Disorder and Implications 
for the Validation of AD/HD and ODD 
4.1 Models of Diagnostic Validation 
Diagnostic validation aims to produce homogenous diagnostic groupings, which 
in turn provide a solid basis for the investigation of a disorder's etiology, pathogenesis 
and treatment (Cantwell & Baker, 1988). One of the most influential models in the 
validation of psychiatric classification systems is the approach developed by Robins and 
Guze (1970). This approach was developed primarily for use with adults. According to 
Robins and Guze (1970), the first stage in validating a psychiatric classification system 
involves establishing internal validity. This involves describing specific syndromes in 
terms of their core symptoms, with particular attention given to factors such as sex and 
age of onset. This first stage also involves determining whether symptoms cluster 
together to form homogenous diagnostic categories. Methods employed in this stage 
include multivariate statistical techniques such as factor analysis (FA) and cluster 
analysis. FA aims to identify dimensionality among a set of correlated variables 
(Tabachnick & Fidell, 1996). In the context of the inattention (IN), 
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hyperactivity/impulsivity (HI) and ODD groups of symptoms, this approach would 
require the factor analysis of these symptoms together. The independence of the IN, HI 
and ODD dimensions, or alternatively, the internal validity of these symptom groups, 
would be supported by the IN, HI and ODD symptoms loading significantly on their 
respective factors. 
The second stage of the validation process involves establishing external validity. 
This stage involves determining whether the differentiation between categories or 
dimensions is meaningful. That is, one must determine whether specific disorders (e.g., 
ODD and CD), or groups of symptoms (e.g., AD/HD inattention symptoms and 
hyperactivity/impulsivity symptoms) differ in ways other than the criteria that define 
them, such as behavioural characteristics, response to treatment, and/or 
neuropsychological features. More specifically, Robin and Guze (1970) argued that an 
externally valid diagnosis must co-vary with factors such as performance on laboratory 
tasks and psychometric measures, natural history, and family history of psychiatric 
illness. 
Cantwell (1975, 1996b) has proposed a similar model for the validation of the 
childhood disorders. Similar to the approach outlined by Robins and Guze (1970), 
Cantwell's (1975, 1996b) model involves the establishment of internal and external 
validity. Similar to Robin and Guze's (1970) model, internal validity analyses 
incorporate describing a syndrome's core symptoms and associated features. This stage 
also involves determining whether symptoms cluster together to form homogenous 
diagnostic groupings, using cluster or factor analysis. The second stage of Cantwell's 
(1975, 1996b) model involves establishing external validity. This involves determining 
whether disorders or groups of symptoms differ in ways other than the criteria that define 
them. Specifically, Cantwell (1975, 1996b) argued that disorders or groups of symptoms 
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must differ with respect to demographic, psychosocial, biological, family genetic, family 
environment, natural history, and management factors. Two methods have generally been 
used to establish external validity. One method involves the computation of correlations 
for the groups of symptoms defining the disorder in question (i.e., the IN, and HI 
constructs) with other constructs that are not used to define the disorder (e.g., academic 
performance). In this approach, significant correlations would imply that the non-
defining constructs (e.g., academic performance) are correlates of the symptom groups 
that define the disorder. Support for the external validity of constructs defining the 
disorder is inferred when a correlate is specific to that particular group of symptoms, and 
not to other constructs defining other disorders. Thus, in the context of the IN, HI and 
ODD dimensions, support for their external validity would be offered if these dimensions 
were correlated differently with external constructs. 
A second approach used to establishing external validity involves the comparison 
of individuals with the disorder in question and individuals with another disorder(s) on 
measures that are not used to define their clinical status. External validity for the disorder 
is inferred when individuals with the disorder in question differ from individuals with 
another disorder(s) with respect to external correlates. Thus, to demonstrate the external 
validity of AD/HD and ODD, individuals with the three AD/HD subtypes and ODD 
would have to show different external constructs. 
Many studies have examined the internal and external validity of AD/HD and 
ODD. Studies aimed at establishing the internal validity of the symptoms comprising 
these disorders will be presented in chapter 2. Studies examining the external validity of 
AD/HD and ODD dimensions will also be presented in chapter 2. It will be argued in this 
thesis that most of the current studies in this area are limited, and that they do not provide 
a clear test of the validity of these disorders, especially the independence of the 
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dimensions comprising these disorders. Indeed, this thesis is aimed at establishing a more 
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CHAPTER 2: INTERNAL AND EXTERNAL VALIDITY OF THE AD/HD 
AND ODD SYMPTOMS 
1. Introduction 
Investigations of internal validity, or the structural organisation, of the AD/HD 
and ODD symptoms include exploratory factor analysis (EFA) and confirmatory factor 
analysis (CFA) studies. As discussed, studies of the external validity of AD/HD and 
ODD have examined the external correlates of the constructs defining these disorders. 
External validity studies have also examined the correlates of groups of children with 
AD/HD subtypes and ODD. This chapter is divided into three parts. The first part of this 
chapter will provide an overview of EFA and CFA studies of the structural organisation 
of AD/HD and ODD. A notable finding within this literature is the high correlations 
among the AD/HD and ODD factors. Explanations for these high correlations, such as 
the contribution of measurement factors, particularly source effects, are discussed. 
Statistical procedures for improving the assessment of the internal validity of AD/HD and 
ODD are outlined. Studies that have used this improved approach to examine the internal 
validity of childhood psychological disorders are discussed. The second part of this 
chapter will review studies examining the external correlates of the AD/HD (IN and HI) 
and ODD dimensions. Given the focus of this thesis, studies examining the correlates of 
groups of children with AD/HD and ODD are not reviewed here. A notable finding in the 
external validity research reviewed in this chapter is that the IN and HI dimensions both 
correlate significantly with similar external variables, such as academic performance and 
externalising behaviour. The contribution of source effects in these findings is discussed. 
Statistical procedures used to improve the assessment of external validity are outlined, 
and studies that have used this approach are reviewed. The third part of this chapter is a 
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conclusion of the internal and external validity research. Shortcomings of the internal and 
external validity research literature, and the aims of this thesis, are also outlined. 
2. Part 1: EFA and CFA Studies of the AD/HD and ODD Symptoms 
2.1 EFA Studies of the AD/HD Symptoms 
EFA aims to identify dimensionality among a set of correlations (Tabachnick & 
Fidell, 1996). Specifically, EFA summarises patterns of association between variables 
and reduces large numbers of variables to a smaller number of factors (Tabachnick & 
Fidell, 1996). EFA may also be used to test theories about the nature of underlying 
processes (Tabachnick & Fidell, 1996). EFA produces linear combinations of observed 
variables. Each linear combination is referred to as a factor (Tabachnick & Fidell, 1996). 
These factors summarise the patterns of correlations in the observed correlation matrix. 
In EFA, data are described and summarised by grouping together variables that are 
correlated. EFA is generally used in the early stages of research when the association 
between observed and latent variables is uncertain or unknown (Byrne, 1994). EFA 
determines the minimal number of factors that account for the co-variation among the 
variables. 
EFA studies of DSM symptom descriptions have examined the structure of the 
AD/HD symptoms in isolation (as opposed to in combination with ODD and CD items). 
This research is reviewed first. EFA studies have also been conducted on the structure of 
AD/HD symptoms together with ODD and CD symptoms. Findings regarding the 
structure of the AD/HD symptoms from these studies are reviewed next. 
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2.1.1 EFA Studies of the AD/HD Symptoms in Isolation 
Table 2 shows that EFA studies of the structure of the AD/HD symptoms in 
isolation have examined parent and teacher ratings of DSM-III, DSM-III-R and DSM-IV 
AD/HD criteria, among clinical and non-clinical samples. Findings from clinical samples 
indicate that two latent factors underlie the AD/HD symptoms. For instance, as Table 2 
indicates, Lahey et al. (1988) examined the factor structure of teacher rated DSM-III and 
DSM-III-R AD/HD symptoms among a sample of 86 clinically referred children in the 
United States. Two factors were extracted, namely Motor Hyperactivity-Impulsivity and 
Inattention-Disorganisation. 
Studies of DSM criteria for AD/HD among non-clinical samples have also 
extracted two factor solutions for the DSM-III, DSM-III-R, and DSM-TV AD/HD 
symptoms. For instance, in a study of teacher rated DSM-III AD/HD symptoms among a 
sample of 667 non-referred children, Lahey et al. (1988) extracted two factors for AD/HD 
using principal components analysis. Table 2 shows these were labelled Inattention-
Disorganisation and Motor Hyperactivity-Impulsivity. Healy et al. (1993) conducted a 
similar examination of teacher rated DSM-III AD/HD symptoms among a sample of 85 
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EFA investigations of the structure of the DSM-III-R AD/HD symptoms among 
non-clinical sample have extracted similar two factor solutions. These investigations 
have been based on teacher ratings (Bauermeister, 1992; Bauermeister et al., 1995; Brito, 
Pinto, & Lins, 1995; Du Paul, 1991; Healy et al., 1993). For instance, Bauermeister 
(1992) extracted two factors labelled Inattention and Hyperactivity/impulsivity from 
teacher ratings of Puerto Rican children aged 4 to 16 years. Table 2 indicates that Brito et 
al. (1995) also extracted Inattention and Hyperactivity/impulsivity factors from teacher 
ratings of elementary school children in Brazil. In a Taiwanese study of teacher rated 
DSM-III-R AD/HD symptoms, Yang, Schaller, and Parker (2000) also reported a two 
factor solution for AD/HD. Inattention and Hyperactivity/impulsivity factors were 
extracted for the total sample of children aged 6 to 12 years, as well as for boys and girls 
separately. 
EFA studies of the organisation of the DSM-IV AD/HD symptoms among non-
clinical samples support a two factor solution for AD/HD. For instance, Du Paul, et al. 
(1997) examined the structure of parent and teacher rated DSM-IV AD/HD symptoms for 
a sample of 4,009 American children and adolescents aged 4 to 19 years. Two factors 
were extracted, labelled Inattention and Hyperactivity-Impulsivity. In a subsequent 
analysis, Du Paul et al. (1998) examined the organisation of parent rated DSM-TV 
AD/HD symptoms for a sample of 4,666 American children aged 4 to 20 years. Table 2 
shows that two factors were extracted, referred to as Inattention and 
Hyperactivity/impulsivity. Additional EFA studies of DSM-IV AD/HD symptoms have 
extracted similar Inattention and Hyperactivity/impulsivity factors (Holland, Gimpel, & 
Merrell, 1998; Quarto, 1997; Rohde et al., 2001). 
i 
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2.1.2 EFA Studies of the AD/HD, ODD, and CD Symptoms 
EFA studies of the structural organisation of the AD/HD, ODD, and CD 
symptoms together have examined teacher rated DSM-III, DSM-III-R, and DSM-IV 
criteria among non-clinical samples. These studies have consistently extracted two 
factors for AD/HD (Inattention and Hyperactivity/impulsivity), independent of other 
factors such as Oppositionality, Conduct Disorder, Anxiety-Depression and Stealing-
Truancy. 
For instance, in a study of DSM-III criteria, Baumgaertel et al. (1995) extracted 
two factors for the AD/HD symptoms, namely Inattention and Hyperactivity/impulsivity. 
As Table 3 indicates, these factors were independent of other Oppositionality and 
Conduct Disorder factors. In a study of teacher rated DSM-III-R AD/HD symptoms, 
Pelham, Gnagy, Greenslade, and Milich (1992) extracted two factors referred to as 
Inattention and Impulsivity/Overactivity. Although the AD/HD factors were independent 
of an Oppositional/Defiance factor (O/D), some impulsivity items loaded on the O/D 
factor in this study. The AD/HD impulsivity item "engages in dangerous activities 
without considering consequences" for example, loaded primarily on the O/D factor. One 
other impulsivity item, "interrupts or intrudes on others" also loaded on the O/D factor, 
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Additional studies of the factor structure of DSM-III-R AD/HD symptoms have 
also extracted two factor solutions. For instance, in a study of teacher rated AD/HD, 
ODD and CD symptoms, for a sample of boys in special education classes, Pelham, 
William, Evans, Gnagy, and Greenslade (1992) extracted two factors for the AD/HD 
symptoms: Inattention and Impulsivity/Overactivity. These factors were independent of 
Oppositional Defiant and Covert Conduct factors. However, it is noted that two 
impulsivity items ("interrupts or intrudes on others", and "engages in dangerous activities 
without considering consequences") also loaded on the Oppositional Defiant factor in this 
study. In fact, the item "engages in dangerous activities without considering 
consequences" loaded primarily on the Oppositional Defiant factor. 
Two factors for AD/HD have also been extracted in EFA studies of the structure 
of the DSM-IV symptoms. For instance, in a large study of 8,258 American school 
children, Wolraich et al. (1996) derived two factors, Inattention and 
Hyperactivity/impulsivity, from teacher ratings of DSM-IV AD/HD symptoms. Table 3 
shows that these factors were independent of other Oppositional/Defiance-Conduct, 
Anxiety-Depression and Stealing-Truancy factors. Wolraich, Feurer, Hannah, 
Baumgaertel and Pinnock (1998) also conducted a sizeable EFA study of 6,591 American 
school children aged 6 to 12 years. Two factors were extracted for teacher rated DSM-TV 
AD/HD symptoms, namely Inattention and Hyperactivity/impulsivity. Table 3 indicates 
that the AD/HD factors were independent of an Oppositional-Defiant/Conduct factor and 
an Anxiety/Depression factor. 
Studies of AD/HD, ODD and CD symptoms together have produced inconsistent 
findings regarding the structure of the ODD and CD symptoms. These studies have all 
been based on teacher ratings of elementary school children. Some investigations have 
extracted separate ODD and CD factors, whereas others have extracted one ODD/CD 
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factor. For instance, Pelham, Gnagy et al. (1992) examined the structure of teacher rated 
DSM-III-R ODD and CD symptoms. One factor was extracted for these symptoms, 
containing both ODD and CD items. This factor was labelled Oppositionality. This 
factor was independent of Inattention and Impulsivity/Overactivity factors. However, 
Pelham, Gnagy et al. (1992) included only two CD items (often lies, initiates physical 
fights) in the final analysis, thereby accounting for the failure to extract separate factors 
for each set of ODD and CD symptoms. Other EFA studies, however, have also extracted 
an ODD/CD factor (Wolraich et al., 1996, Wolraich et al., 1998). For instance, Wolraich 
et al. (1996) extracted one factor, labelled Oppositional/Defiance-Conduct for teacher 
rated DSM-III-R and DSM-IV ODD and CD symptoms. Both ODD (e.g., loses temper, 
spiteful and vindictive, argues with adults) and CD items (has been physically cruel or 
mean to people, bullies, threatens or intimidates others, lies) loaded on this factor, 
although only six CD symptoms were included in the final analysis. 
2.2 CFA Studies of the AD/HD and ODD Symptoms 
In contrast to EFA, CFA is a more sophisticated statistical technique used in the 
advanced stages of research (Byrne, 1994). In CFA, variables are specifically chosen to 
reveal underlying processes. On the basis of previous research or and/or theory, the 
association between factors is postulated and then tested statistically. Each theory or 
model generates a correlation matrix. The researcher determines which theory or model 
produces an estimated population covariance matrix that is most consistent with sample 
correlation matrix (Byrne, 1994). A range of fit indices are used to determined the 
adequacy of the model, such as the Chi-Square statistic, the Bentler-Bonett normed fit 
index (NFI), the comparative fit index (CFI) and the goodness of fit index (GFI). Indices 
based on the residuals such as the root mean square residual (RMR) and the standardised 
root mean square residual (SRMR) are also commonly employed. CFA allows the 
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comparison of competing models. The testing of competing models involves estimating 
the models, pitting them against each other and evaluating the models using indices such 
as the %2 Difference Test (Tabachnick & Fidell, 1996). 
CFA studies of the AD/HD symptoms have examined the AD/HD symptoms in 
isolation. These studies are reviewed first. These studies are also summarised in Table 4. 
CFA studies of the AD/HD, ODD and CD symptoms together have also been conducted. 
These investigations are summarised in Table 5. Findings regarding the structure of the 
AD/HD symptoms from these studies are reviewed next. 
2.2.1 CFA Studies of the AD/HD Symptoms in Isolation 
CFA studies of the AD/HD symptoms in isolation have reported a two factor 
model of AD/HD, comprising separate inattention and hyperactivity/impulsivity factors, 
to be superior to a one factor model. This has been reported for clinical and normative 
samples. For instance, among a clinical sample of 282 children referred for AD/HD, 
Pillow, Pelham, Hoza, Molina, and Stultz, (1998) found that a two factor model of 
AD/HD, comprising separate inattention (IN) and hyperactivity/impulsivity (HI) factors 
was superior to a one factor model comprising all 18 ADD symptoms. 
Among normative samples, a two factor model of AD/HD has also been found to 
be superior to a one factor model based on parent and teacher ratings of DSM-III (Beiser, 
Dion, & Gotoweic, 2000) and DSM-IV symptoms (Du Paul et al., 1997, Du Paul et al., 
1998; Gomez et al., 1999; Gomez et al., in press). Beiser et al. (2000) examined the 
structure of parent and teacher ratings of DSM-III ADD criteria among North American 
Native and non-Native children in grades 2 and 4. Two models were tested. The first 
was a one factor model containing all ADD symptoms, and the second was a two factor 
model comprising separate IN and HI factors. A two factor solution corresponding to the 
DSM-IV conceptualisation of separate IN and HI symptom groups for AD/HD provided 
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the best fit. As Table 4 shows, Du Paul et al. (1998) used CFA to test the theoretical two 
dimensional structure of parent rated DSM-IV AD/HD criteria among 4,666 American 
school children aged 4 to 20 years. A two factor model containing separate IN and HI 
factors was superior to a one factor model where all AD/HD items were constrained to 
load onto a single factor. In a study of 1,275 Australian children aged 5 to 11 years, 
Gomez et al. (1999) conducted a CFA of parent and teacher ratings of DSM-TV AD/HD 
symptoms. The authors also reported that a two factor model of AD/HD provided a better 
fit than a one factor model. 
CFA studies of AD/HD symptoms in isolation have also examined these one and 
two factor models with a three factor model of AD/HD, comprising separate IN, 
hyperactivity (HYP) and impulsivity (IMP) factors among clinical (Pillow et al., 1998) 
and non-clinical samples (Gomez et al., 1999). These studies found that a three factor 
model provided a slightly better fit than a two factor model. However, Gomez et al. 
(1999) argued in favour of a two factor model of AD/HD, given the high correlations 
between the HYP and IMP factors in the three factor model (i.e., r = .84 for parent 
ratings; r = .86 for teacher ratings). In contrast, Pillow et al. (1998) argued in favour of a 
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Chapter 2: Internal and External Validity of the AD/HD and O D D Symptoms 
2.2.2 CFA Studies of AD/HD, ODD, and CD Symptoms 
Table 5 shows that CFA studies of AD/HD symptoms together with ODD and CD 
symptoms have also found a two factor model of AD/HD (i.e., separate IN and HI 
factors) to be superior to one factor (all 18 AD/HD symptoms in one factor) and three 
factor (separate IN, H and I factors) models. These findings have been reported across 
clinical and non-clinical samples, although some overlap between impulsivity and ODD 
has been noted. 
CFA studies of AD/HD symptoms among clinical samples have examined parent 
and teacher ratings of DSM-IV criteria. These investigations have found that models of 
disruptive behaviour in which AD/HD is conceptualised in terms of two separate IN and 
HI factors are more superior than models in which AD/HD symptoms are constrained 
onto one factor. For instance, Molina, Smith and Pelham (2001) conducted a CFA of 
teacher rated DSM-IV AD/HD and ODD symptoms among a sample of adolescent school 
children with and without histories of AD/HD. Table 5 indicates that several models of 
disruptive behaviour were compared, including a model in which AD/HD was defined in 
terms of two separate IN and HI factors, and a model in which AD/HD was 
conceptualised as a unitary dimension. Results provided support for the model of 
disruptive behaviour in which AD/HD was conceptualised as two-dimensional. Burns, 
Boe, Walsh, Sommers-Flanagan and Teegarden (2001) conducted a similar CFA study of 
parent rated DSM-IV AD/HD and ODD symptoms among 91 children in treatment for 
AD/HD. Five different models were compared, including a model in which all AD/HD 
symptoms were loaded onto one factor with the ODD symptoms, a model in which 
AD/HD symptoms were loaded onto two separate IN and HI factors (and the ODD 
symptoms on one factor) and a model in which AD/HD symptoms were loaded onto three 
factors (separate IN, HYP and IMP factors). Findings also supported a model of 
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disruptive behaviour in which AD/HD was conceptualised as comprising two separate IN 
and HI dimensions. 
CFA studies of non-clinical samples have also supported models of disruptive 
behaviour in which AD/HD is conceptualised as two dimensional, as opposed to 
unidimensional (Burns et al., 2001; Burns & Walsh, 2002; Burns, Walsh, Owen, & Snell, 
1997; Burns, Walsh, Patterson, et al., 1997; Molina et al, 2001). These studies have 
examined parent and teacher rated DSM-III-R and DSM-IV symptoms. For instance, 
Burns and Walsh (2002) used CFA to examine the structure of teacher rated DSM-III-R 
AD/HD and ODD symptoms among 752 American school children in kindergarten 
through to 5 grade. Table 5 indicates the three models compared. These included a 
model in which all AD/HD items were constrained on one factor and a model in which 
AD/HD items were loaded on separate IN and HI factors. Results supported a model of 
childhood disruptive behaviour in which AD/HD was conceptualised as two dimensional. 
Studies of DSM-IV criteria have produced similar findings. For instance, Burns et al. 
(2001) used CFA to compare models of disruptive behaviour. Parent ratings of DSM-IV 
AD/HD and ODD symptoms for 742 children not in treatment for AD/HD were analysed. 
Results supported a model of behaviour in which AD/HD was conceptualised as two 
dimensional as opposed to unidimensional. This study is the first of its kind to also test a 
three-dimensional conceptualisation of AD/HD, comprising separate inattention (IN), 
hyperactivity (HYP) and impulsivity (IMP) factors. As Table 5 indicates, a model of 
disruptive behaviour in which AD/HD was conceptualised in terms of separate IN and HI 
dimensions was supported over a model in which AD/HD was conceptualised as 
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Chapter 2: Internal and External Validity of the AD/HD and ODD Symptoms 
Whilst these investigations support a two dimensional conceptualisation of 
AD/HD, some researchers have reported overlap between items on the impulsivity and 
ODD factors. For instance, in the testing of higher, second order factors for the disruptive 
behaviour disorders, Pillow et al. (1998) supported a model in which ODD items cross 
loaded on to the impulsivity factor. A more recent comprehensive analysis of the 
relationship between impulsivity and ODD, however, did not find support for such cross 
loadings (Burns et al., 2001). Burns et al. (2001) tested a series of models of disruptive 
behaviour for the DSM-IV AD/HD and ODD symptoms, including a model in which 
impulsivity items cross-loaded onto the ODD factor. Although the model with cross 
loadings provided a good fit, this model was rejected was rejected because of the small 
amount of variance in the three impulsivity symptoms accounted for by the ODD factor. 
For example, the hyperactivity/impulsivity (HYP/IMP) factor accounted for 31% of the 
unique variance in the impulsivity symptom "blurts out answers before questions 
completed", whereas the ODD factor accounted for only 1% of the unique variance in this 
symptom. Similarly, the HYP/IMP factor accounted for 45% of the unique variance in 
the impulsivity symptom "has difficulty awaiting turn", whereas the ODD factor 
accounted for 3% of the unique variance. For the symptom "interrupts or intrudes on 
others", the values were 27% and 8% for the HYP/IMP and ODD factors respectively. 
The authors supported a three factor model comprising separate IN, HI and ODD factors. 
With respect to ODD, CFA investigations have supported models of behaviour in 
which ODD symptoms are conceptualised as a separate, unitary dimension. Studies of 
clinical and non-clinical samples have reported that models in which ODD symptoms are 
loaded onto one factor provide a better fit than models in which ODD items are loaded 
together with AD/HD symptoms onto one factor. 
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Studies of clinical populations have examined DSM-IV ODD symptoms. These 
investigations have supported models of disruptive behaviour in which the ODD 
symptoms load onto a single factor, as opposed to models in which ODD and AD/HD 
symptoms load together on a single factor of disruptive behaviour. For instance, Burns et 
al. (2001) examined parent rated DSM-IV ODD and AD/HD symptoms among 91 
children in treatment for AD/HD between the ages of 3 and 16 years. As Table 5 
indicates, several models were tested. These included a model in which all AD/HD and 
ODD items loaded onto one factor, as well as models in which the ODD items comprised 
a factor independent of the AD/HD factors. Results indicated that a model of disruptive 
behaviour in which the ODD symptoms were loaded onto one factor and the AD/HD 
items onto two factors of IN and HI provided the best fit. Molina et al. (2001) conducted 
a CFA of teacher rated DSM-IV AD/HD and ODD symptoms among adolescents with 
and without a history of AD/HD. A model in which all AD/HD and ODD items were 
loaded onto one factor was compared with models in which ODD and AD/HD items 
comprised separate factors. Support was found for a model in which the ODD symptoms 
loaded onto one factor and the AD/HD items onto separate IN and HI factors. 
Similar findings have been reported for parent and teacher rated DSM-III-R and 
DSM-IV ODD and AD/HD symptoms among non-clinical samples. For instance, Burns 
and Walsh (2002) conducted a CFA of teacher rated DSM-III-R ODD and AD/HD 
symptoms among a sample of American elementary school children. Results supported a 
model of disruptive behaviour in which the ODD items comprised one factor and the 
AD/HD items were loaded onto IN and HI factors. Studies of DSM-IV ODD and AD/HD 
symptoms among non-clinical samples have replicated these findings (Burns, Walsh, 
Owen, et al., 1997; Burns et al., 2001; Burns & Walsh, 2002; Molina et al., 2001). 
\ 
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Investigations of the disruptive behaviour disorders have also found that models in 
which ODD symptoms are loaded onto one factor provide a better fit than models in 
which ODD and CD items are loaded together on one factor. For instance, Burns, Walsh, 
Patterson et al. (1997) conducted a CFA of parent rated DSM-III-R AD/HD, ODD and 
CD symptoms among a mixed sample of normal children and children receiving 
psychological treatment. Table 5 indicates that several models were compared. These 
included a one factor (all AD/HD, ODD and CD items on one factor), a two factor 
(separate AD/HD and ODD/CD factors), a three factor (separate IN, HI and ODD/CD 
dimensions) and a four factor model (separate IN, HI, ODD and CD factors). The authors 
reported that a four factor model of disruptive behaviour, comprising separate IN, HI, 
ODD, and CD factors provided the best fit. In a study of 739 New Zealand 15 year olds, 
Fergusson, Horwood and Lynskey (1994) conducted a CFA of DSM-III-R ODD, CD, and 
AD/HD symptoms. The authors reported support for a model comprising separate ODD, 
Overt CD, Covert CD, and AD/HD factors. This model was superior to a model in which 
ODD and CD items were grouped together, as well as a comprehensive model of 
disruptive behaviour including all AD/HD, ODD and CD symptoms. 
Inspection of Tables 2, 3, 4, and 5 indicates that a consistent finding from EFA 
and CFA studies of AD/HD and ODD is the documentation of moderate to high 
correlations among the IN, HI and ODD factors. This will be examined more closely in 
this next section. 
2.3 Correlations Between AD/HD, ODD, and CD Factors 
2.3.1 Correlations Between the AD/HD Factors 
Moderate correlations have been reported for IN and HI factors in EFA studies of 
DSM AD/HD symptoms. For instance, Baumeister (1992) reported a correlation of .57 
for IN and HI factors for teacher ratings of Puerto Rican children. Du Paul et al. (1998) 
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reported a correlation of .68 between IN and HI factors for parent ratings of American 
children. Table 4 shows that CFA studies testing a two factor model of AD/HD have 
reported somewhat higher correlations between IN and HI factors. Correlations of .68 
(Burns et al., 2001), .74 (Burns & Walsh, 2002), .85 (Molina et al., 2001), and .94 (Du 
Paul et al., 1997) have been reported for teacher ratings of American children. For parent 
ratings of American children, correlations of .68 (Burns et al., 2001), .80 (Burns, Walsh, 
Patterson, et al., 1997) and .92 (Du Paul et al., 1998) between IN and HI factors have 
been documented. In an Australian study, Gomez et al. (1999) reported correlations of 
.68 and .75 for teacher and parent ratings, respectively. In a study of American Indian 
children, Beiser et al. (2000) found correlations of .68 for teachers and .87 for parents. 
CFA studies testing a three factor model of AD/HD have reported high correlations 
between, IN, HYP and IMP factors, especially between HYP and IMP factors. For 
instance, Pillow et al. (1998) reported a correlation of .61 between the IN and IMP 
factors, .59 between the IN and HYP factors and .82 between HYP and IMP factors based 
on parent ratings of DSM-III criteria among a clinical sample. Table 4 shows that Burns 
et al. (2001) reported a correlation of .66 between IN and HYP factors, .64 between IN 
and IMP factors, and .87 between HYP and IMP factors for parent ratings of children not 
in treatment. For parent ratings of children in treatment for AD/HD, Burns et al. (2001) 
reported a correlation of .73 between IN and HYP factors, .67 between IN and IMP, and 
1.00 between HYP and IMP factors. 
2.3.2 Correlations Between the AD/HD, ODD, and CD factors 
EFA studies of actual DSM AD/HD and ODD symptoms have reported higher 
correlations between ODD and HI factors than ODD and IN factors. For instance, 
Baumeister (1992) reported a correlation of .42 between ODD and IN, and .56 between 
ODD and HI factors. CFA studies of ODD and AD/HD have also reported higher 
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correlations between ODD and HI factors than ODD and IN factors. Correlations 
between ODD and CD factors have also been high. For instance, Burns and Walsh 
(2002) reported a correlation of .53 between ODD and IN factors, and .76 between ODD 
and HI factors for teacher ratings of American children. Bums et al. (2001) reported 
slightly higher correlations of .68 for the ODD and IN factors, and .72 for the ODD and 
HI factors. Table 5 shows that in an American study of teacher ratings, Molina et al. 
(2001) reported correlations of .77 and .87 for the ODD and IN, and ODD and HI factors, 
respectively. In a study of AD/HD, ODD and CD, Burns, Walsh, Patterson, et al. (1997) 
documented correlations of .69 and .70 between ODD and IN, and ODD and HI factors, 
respectively. A correlation of .65 was reported for the ODD and CD factors. Fergusson 
et al. (1994) reported correlations of .70 and .76 between ODD and Overt CD, and ODD 
and Covert CD factors. 
The high correlations reported between the IN, HI, ODD and CD factors threaten 
the independence, or internal validity, of these domains. The strong association could be 
due to the symptoms having weak discriminant validity (i.e., a symptom correlates with 
its own cluster to the same degree as the other clusters). Weak discriminant validity 
would inflate the correlation between the symptom clusters (Crystal, Ostrander, Chen, & 
August, 2001; Burns, Walsh, Patterson et al., 1997). A second possibility for the high 
correlations could be the use of a single informant. Findings from all of the reviewed 
EFA and CFA studies in this chapter are based on a single source (i.e., parent or teacher 
ratings of the child's behaviour). If parent and teacher AD/HD and ODD rating scales 
contain strong source effects, the use of a single source (common method variance) may 
attribute for the high correlations between the IN, HI and ODD factors (Gomez et al., in 
press). Both of these explanations question the internal validity of these factors, and 
therefore the symptoms and dimensions that comprise these disorders. Clearly, studies 
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are needed that are able to disentangle method or source effects from trait effects to gain a 
better understanding of the internal structure and validity of these symptoms and 
dimensions. 
2.3.3 Trait and Source Effects in the AD/HD Rating Scales 
Trait effects refer to systematic variance that generalises across sources within the 
same situation (e.g., mothers and fathers, teachers and teacher's aide) or across different 
situations (at home and at school) (Rowe & Kandel, 1997). Trait effects are independent 
of the source. They represent behaviour that is viewed similarly by different people 
(Gomez et al., in press). Strong trait effects indicate that children's behaviour generalises 
across sources (Rowe & Kandel, 1997). The set of behaviours that index a trait (e.g., the 
eight ODD symptoms, the nine IN symptoms and the nine HI symptoms) are chosen and 
assessed to represent a larger domain of clinical relevance. The behaviours that are 
aligned to a trait are assumed to be the same for different sources (Gomez et al., in press). 
In contrast to trait effects, source effects represent systematic variance specific to 
a particular source (e.g., parents, teachers, self). Traditionally, source effects have been 
considered a form of bias associated with characteristics of the rater, such as projection 
bias, halo effect or response bias (Rowe & Kandlel, 1997). From this perspective, source 
effects are viewed as problematic because such effects may distort the relationship among 
constructs (Bagozzi & Yi, 1990; Kenny & Kashy, 1992) and should be separated from 
trait effects to obtain a 'true' understanding of the relationship between constructs within 
child psychopathology (e.g., the true relation between the IN, HI and ODD symptom 
groups). This viewpoint holds that the relationship between the trait effects will advance 
our understanding of the childhood disorders. 
70 
Chapter 2: Internal and External Validity of the AD/HD and O D D Symptoms 
2.3.4 A CFA Multitrait-Multisource Design to Improve the Examination of 
the Internal Validity of the AD/HD and ODD Symptoms and a Review of 
Relevant Studies 
Researchers have long noted construct validation problems associated with the use 
of a single source to examine relationships among constructs (Bagozzi & Yi, 1990; 
Dishion & Patterson, 1999; Kenny & Kashy, 1992). In a landmark paper, Campbell and 
Fiske (1959) proposed the multitrait-multimethod (MT-MM) design to overcome this 
problem. The MT-MM design has become integral to the construct validation process as 
it allows for the simultaneous analysis of convergent and discriminant validity and 
method effects (Lance, Noble, & Scullen, 2002). Convergent validity refers to the degree 
to which independent measures of the same construct are correlated (Byrne, 1998). The 
ideal outcome is for values to be substantial and statistically significant. Discriminant 
validity refers to the extent to which independent measures of different traits are 
correlated. These values should be negligible (Byrne, 1998). Campbell and Fiske's 
(1959) original approach to multitrait-multimethod research proposed several qualitative 
rules for the evaluation of MT-MM data, however, the application of CFA to MT-MM 
matrices has provided quantitative procedures for the testing of convergent and 
discriminant validity of measures, and the amount of source, trait and error variance in 
each measure (Lance et al., 2002). 
Two main CFA approaches to model the MT-MM data exist. These include the 
correlated trait-correlated method approach (CT-CM) and the correlated uniqueness 
approach (CU). Several shortcomings of the CU approach have recently been noted 
(Lance et al., 2002), leading to the recommendation that the CT-CM approach be 
regarded as the preferred model, with the CU approached to be employed only when the 
CT-CM model fails. The CT-CM approach involves assessing convergent and 
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discriminant validity at the matrix and individual level. At the matrix level, the 
postulated multitrait-multisource model is compared with a nested series of more 
restrictive models. The postulated model comprises freely correlated traits and freely 
correlated sources. The three more restrictive models comprise: no traits and freely 
correlated sources (Model 2); perfectly correlated traits and freely correlated sources 
(Model 3), and; freely correlated traits and uncorrelated sources (Model 4). The ideal 
outcome is for Model 1 to provide a statistically significant improvement in fit over 
Models 2 and 3, and for Models 1 and 4 to provide a similar fit (Byrne, 1998). At the 
individual parameter level, the individual parameter estimates of the postulated model are 
examined. The ideal outcome is for each symptom parcel to have a substantial amount of 
trait variance. The degree of trait variance is indicative of the amount of convergent 
validity for each symptom parcel. The greater the variance, the stronger the convergent 
validity. The trait variance should also be greater than the source variance for each 
symptom parcel. If the source variance is greater than trait variance, even if the trait 
variance is statistically significant, support for the convergent validity of the symptom 
parcel is reduced (Byrne, 1998). Greater source than trait variance also reduces the 
discriminant validity of the symptom parcels. 
Some studies have used CFA procedures to analyse MT-MM designs in the 
childhood research literature (Fergsusson & Horwood, 1989; Greenbaum, Dedrick, 
Prange, & Friedman, 1994; Rowe & Kandel, 1997). These studies have found that 
childhood rating scales contain considerable source variance. For instance, Fergusson 
and Horwood (1989) separated trait and source (method) components of variation in 
children's conduct disorder using a longitudinal design. The methods or sources were 
ratings by teachers and parents at Year 1, Year 2 and Year 3, and the three traits were the 
children's conduct disorder at each age. The authors reported that 28% to 40% of the 
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variance in mother and teacher ratings were attributable to the child's conduct disorder. 
Over the three years, method variance in maternal ratings accounted for 41% of the total 
variation. In teacher ratings, method variance accounted for 26% of the total variance. 
The ratings therefore contained a large component of method variance. 
Studies of twins have also shown that the source effects impact considerably on 
parental ratings of child behaviour (Hewitt, Silberg, Neale, Eaves, & Erickson, 1992; 
Neale & Stevenson, 1989; Simonoff et al., 1995). For instance, in a study of 8 to 16 year 
old twins, mothers and fathers rated behaviour on the CBCL (Hewitt et al., 1992). Source 
effects were found to account for 1% to 48% of the variance in parental rating scores, 
depending on the age and sex of the child. In a study of adolescent non-twin siblings, 
Rowe and Kandel (1997) examined mother and father ratings of subject's internalising 
and externalising behaviour on the CBCL. Results indicated that mother's and father's 
ratings contained a considerable amount of source variance. For the externalising 
symptoms, 26% of the total variance in maternal ratings and 21% of the variance in 
paternal ratings was accounted for by source variance. Forty-two percent of the variance 
in maternal ratings and 58% of the variance in paternal ratings of externalising symptoms 
was accounted for by trait variance. For the internalising symptoms, 45% of the total 
variance in maternal ratings and 50% of paternal ratings was accounted for by source 
variance. A total of 51% of variance in maternal ratings and 13% of paternal ratings of 
internalising symptoms was accounted for by trait variance. 
Researchers have recently proposed the use of confirmatory factor analysis (CFA) 
to model a multitrait (i.e., IN, HI, ODD)- multisource (i.e., parents and teachers) design to 
determine the amount of trait, source and error variance in the AD/HD and ODD 
symptoms. To date, only two studies have used CFA to model a multitrait-multisource 
(MT-MS) design to determine the amount of source, trait and error variance in the 
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individual DSM-IV IN and HI symptoms (Burns et al, in press; Gomez et al., in press). 
No studies have used this approach to determine the amount of trait, source and error 
variance in the DSM-IV ODD symptoms. Gomez et al. (in press) reported more source 
variance than trait variance in the majority of AD/HD symptoms. In this study, parent 
and teacher ratings of DSM-IV AD/HD symptoms for a sample of Australian children 
(Study 1) and a sample of Brazilian children (Study 2) were examined. CFA was used to 
model a multitrait-multimethod design. The AD/HD inattention and AD/HD 
hyperactivity/impulsivity dimensions were the two trait factors. The two source factors 
were parents and teachers. There were 36 manifest variables. These included 18 AD/HD 
symptoms for parents and 18 AD/HD symptoms for teachers. In Study 1, parents and 
teachers rated 1,475 Australian children on the DSM-IV AD/HD symptoms. In Study 2, 
parents and teachers rated 285 Brazilian children on the DSM-IV AD/HD symptoms. 
Results were similar across both samples, with most AD/HD symptoms containing more 
source than trait variance. In the Australian sample, the average amount of trait and 
source variance for the nine IN symptoms was 10% and 58%, respectively for teachers. 
For parents, the average amount of trait and source variance was 21% and 38%, 
respectively. For the nine HI symptoms, the average amount of trait and source variance 
was 28% and 39% for Australian teachers. For Australian parents, the average trait and 
source variance was 0% and 50%. In the Brazilian sample, the average amount of trait 
and source variance for the nine IN symptoms was 9% and 70%, respectively for 
teachers. For parents, the average amount of trait and source variance was 29% and 29%, 
respectively. For the nine HI symptoms, the average amount of trait and source variance 
was 41% and 24% for teachers For Brazilian parents, the average trait and source 
variance was 0% and 50%. Analyses were also conducted at the symptom parcel level, 
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with similar findings reported. These findings indicate that AD/HD rating scales, and by 
extension, AD/HD symptoms, contain significant source variance. 
Burns et al. (in press) conducted a study of the convergent and discriminant 
validity of the AD/HD IN and HI symptoms across a 3-month interval using a CFA MT-
MS approach. Parents and teachers rated 360 Australian primary school children on the 
DSM-IV AD/HD symptoms across time. This study examined the amount of trait, source 
and error variance in the measures of AD/HD, the convergent and discriminant validity of 
the IN and HI traits over time, and the convergent and discriminant validity of the parent 
and teacher source factors across time. Results revealed the presence of significant 
source variance in the IN and HI measures across time. However, the finding that similar 
traits and similar sources were more strongly correlated across time than dissimilar traits 
and dissimilar sources suggests that the source effects may not have represented bias. 
Rather, the source effects may have represented accurate perceptions of children's 
behaviour in different situations (Burns et al., in press). 
The presence of such strong source effects in the AD/HD rating scales has led 
authors (e.g., Burns et al., in press; Gomez et al., in press) to conclude that the use of CFA 
to model a multitrait-multisource approach is required to advance our understanding of 
the internal validity of AD/HD and the disruptive behaviour disorders (Gomez et al., in 
press). To date, no study has examined the amount of trait, source and error variance for 
the AD/HD and ODD symptoms together. Such studies are needed as they will provide a 
clearer test of the internal validity of the symptoms and dimensions comprising these 
disorders. 
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3. Part 2: External Validity of the AD/HD and ODD Symptoms 
3.1 External Validity of the AD/HD and ODD Symptom Clusters 
A small body of literature has examined the external validity of the AD/HD 
symptom groups of inattention (IN) and hyperactivity/impulsivity (HI). A limited 
number of studies have also examined the external validity of the ODD group of 
symptoms. Table 6 shows that studies examining the external validity of the IN and HI 
symptom clusters have examined the relationship of these symptom groups with a range 
of variables including internalising behaviour (e.g., anxiety and depression), externalising 
behaviour (e.g., conduct problems, oppositional behaviour), academic performance, 
intellectual and social functioning. Demographic variables such as age and sex have also 
been examined for the IN and HI symptom clusters. These studies have been conducted 
among children drawn from clinical and non-clinical samples. Investigations of the 
external validity of the IN and HI dimensions for clinical and non-clinical samples are 
reviewed separately below. 
3.1.1. Clinical Samples 
Very few studies have examined the external validity of the IN and HI symptom 
clusters among clinical samples. In addition, existing investigations have been conducted 
in the United States. Nevertheless, the majority of findings support the independence of 
the two symptom groups. These studies have been based on parent and teacher ratings of 
DSM-IV AD/HD symptoms. In general, researchers have reported that IN is more likely 
to be associated with academic impairment and internalising behaviour such as 
depression, whereas HI is related to greater overall impairment and externalising 
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Chapter 2: Internal and External Validity of the AD/HD and O D D Symptoms 
The DSM-IV Field Trials for AD/HD in Children and Adolescents (Lahey, 
Applegate, McBurnett, et al., 1994) examined the external validity of the DSM-IV IN and 
HI symptom groups, for a sample of 380 clinic-referred youths aged 4 to 17 years. Table 
6 shows that IN scores accounted for unique variance in the prediction of teacher-
completed and parent-completed measures of academic impairment. In contrast, the 
number of HI symptoms accounted for unique variance in the prediction of both parent 
and interviewer ratings of global impairment on the Children's Global Assessment of 
Functioning scale (CGAS: Shaffer et al., 1983). 
In a second clinical study of American children, Willcut, Pennington, Chhabildas, 
Friedman, and Alexander (1999) examined the external validity of the DSM-IV IN and 
HI symptom clusters among a sample of 8 to 18 year old twins with an AD/HD diagnosis. 
Spearman-Brown rank correlations were significant between IN symptoms and symptoms 
of ODD, CD and major depressive disorder (MDD). HI symptoms were significantly 
correlated with ODD and CD symptoms, but not with internalising symptoms. Multiple 
regression analysis indicated that the association between HI and ODD and CD remained 
significant when the association between IN and these symptoms was controlled. IN 
symptoms were independently associated with MDD and CD. However, IN was only 
marginally associated with ODD when HI symptoms were controlled for, suggesting that 
the relationship between IN and ODD may be mediated by coexisting elevations in HI 
symptoms. 
Molina et al. (2001) also examined the external validity of teacher rated DSM-TV 
IN, HI and ODD symptom clusters among a sample of 224 American adolescents 
between the ages of 13 and 18 years. Approximately half of the sample had a childhood 
history of AD/HD and were referred for treatment to a university clinic specialising in 
AD/HD. The remaining half of the sample was a non-AD/HD comparison group. 
\ 
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Delinquent behaviour was reported by mothers and adolescents using the Diagnostic 
Interview Schedule for Children (DISC; Shaffer et al., 1996) and parent and teacher 
ratings of conduct problems on the Disruptive Behaviour Disorders Scale (DBD; Pelham, 
Gnagy, et al., 1992). Full Scale IQ was estimated using the Vocabulary and Block Design 
subtests of the WISC-III or WAIS-R. Achievement was indicated by screener tests 
(Reading, Mathematics, Spelling) of the Wechsler Individual Achievement Test. 
Students' grade point average (GPA) was also used as a measure of achievement. 
Students reported their own delinquent behaviour. The authors reported significant 
evidence of construct validity for the IN, HI and ODD dimensions. As Table 6 indicates, 
GPA was more strongly associated with IN (r = -.56) than HI (r = -.37). This difference 
was found to be statistically significant. Results also indicated that DISC delinquency 
was more strongly associated with the ODD symptom cluster than the IN group of 
symptoms. In addition, DBD delinquency was more strongly associated with the ODD 
symptom group than the IN and HI groups. 
3.1.2 Non-Clinical Samples 
A very limited number of studies have examined the external validity of the 
AD/HD dimensions among non-clinical samples. All such studies have been conducted 
in the United States. Similar to findings among clinical samples, the IN and HI symptom 
clusters have been found to have independent external correlates. In particular IN has 
been associated with academic impairment. These studies have included investigations of 
DSM-III, DSM-III-R and DSM-IV symptom descriptions. 
For instance, Du Paul (1991) examined the external validity of the IN and HI 
symptom clusters based on parental and teacher ratings of DSM-III-R AD/HD symptoms. 
Academic performance, as rated by an independent observer, was associated with the IN 
symptom cluster. For instance, academic efficiency was significantly correlated with 
\ 
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teacher rated IN symptoms (r = -.42). The correlation between academic efficiency and 
teacher rated HI symptoms was not significant (r = -.23). However, for parent rated 
symptoms, significant correlations were reported between IN and HI symptom groups 
with academic efficiency. The correlations were -.53 and -.42, respectively. 
In a study of DSM-III and DSM-III-R AD/HD symptoms, Healy et al. (1993) 
examined the external validity of teacher rated IN and HI symptom clusters for a sample 
of 85 Black and Hispanic American school children, aged 6 to 12 years. Table 6 shows 
that the HI symptom cluster was associated with measures of response inhibition (i.e., 
commission errors on a continuous performance task) whereas the IN symptom group 
was associated with measures of attention and visual search. 
Studies of DSM-IV AD/HD symptoms have also provided evidence to support the 
independence of the IN and HI symptom groups. For instance, Molina et al. (2001) 
evaluated the external validity of the DSM-IV IN and HI symptom groups for a sample of 
middle school American adolescents aged 11 to 16 years. Teachers rated DSM-IV 
AD/HD and ODD symptoms and rule breaking behaviour. Students' final report card 
grade point average (GPA) was used as a measure of academic performance. Students 
reported their own delinquent behaviour. Table 6 shows that academic impairment (lower 
GPA) was more strongly associated with the IN symptom group than the group of HI 
symptoms. 
Whilst several studies have provided support for the independence of the IN, HI 
and ODD dimensions, some investigations have reported similar correlates for these 
symptom groups. For instance, Willcuf et al. (1999) reported that both IN and HI were 
associated with CD and ODD. Molina et al. (2001) also reported that both IN and HI 
were significantly associated with academic performance (AC), although the association 
was stronger for IN and AC (r = -.56) than HI and AC (r = -.37). Du Paul (1991) also 
\ 
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reported significant correlations between the IN and academic performance (r = -.53) and 
HI and academic performance (r = -.42). 
These significant correlations for both the IN and HI dimensions threaten their 
external validity. It is argued here that the strong association between both dimensions 
and external variables could be due to the use of a single informant. The majority of 
external validity studies reviewed in this chapter have correlated parent and teacher rated 
symptom clusters of IN, HI and ODD with parent and teacher measures of external 
correlates such as academic performance and externalising behaviour. Given the varying 
amounts of trait and source effects in parent and teacher IN and HI measures (Gomez et 
al., in press), the interpretation of simple correlations is ambiguous. Recently, researchers 
have proposed the use of CFA to model a multitrait (e.g., IN, HI, ODD, global 
impairment and academic performance) -multisource (e.g., parents and teachers) design to 
examine the external validity of the IN, HI and ODD dimensions (Gomez et al., in press). 
This type of study would provide a clearer test of the external validity of the AD/HD and 
ODD symptom groups, because the relationship between trait components of IN, HI, 
ODD and the trait components of academic performance and global functioning. 
To date, only one study has used CFA to model a MT-MM design to examine the 
external validity of the IN and HI dimensions. This study was conducted by Gomez et al. 
(in press). The authors examined the amount of trait, source and error variance in the IN, 
HI and academic problems (AC) factors for a large sample of Brazilian children. Results 
indicated a significant correlation between the IN and AC trait factors (r = .60). The 
correlation between the HI and AC factors, however, was almost zero (r = .02). The 
authors also computed simple correlations for parent and teacher ratings of the IN and HI 
symptom groups and academic problems. The average of the four correlation values for 
the HI symptom group and academic problems was significant (r = .26, p <001)._ The 
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average correlation for the IN symptom group and academic problems was also 
significant (r = .48,/? <.001). These findings indicate that when a purer test of the 
association between IN, HI and AC is conducted, only IN (as opposed to both IN and HI) 
is related to academic performance. 
Clearly, additional external validity studies that can disentangle trait and source 
effects are needed. To date, no study has examined the external validity of the AD/HD 
and ODD symptom groups together. These studies are needed as they will provide a 
clearer test of the external validity of the symptoms and dimensions comprising these 
disorders. 
4. Part 3: Conclusion 
The review presented in this chapter shows that internal and external validity 
research studies suffer several limitations. First, internal validity studies have reported 
inconsistent models of AD/ED and ODD. Whilst some studies supported the DSM-IV 
conceptualisation of these AD/HD and ODD symptom groups in terms of separate IN, HI 
and ODD dimensions, others supported models of AD/HD and ODD in which impulsivity 
items cross load onto the ODD factor. Three factor models of AD/HD, comprising 
separate inattention, hyperactivity and impulsivity factors were also supported. External 
validity studies have also reported inconsistent finding regarding the IN, HI and ODD 
symptom dimensions. Whilst several investigations reported that IN was strongly 
associated with academic problems, HI with global impairment and externalising 
behaviour, and ODD with delinquency and conduct problems, academic problems and 
conduct problems were also significantly associated with both IN and HI symptom 
groups. 
Second, the internal and external validity research is limited by a reliance on 
studies conducted in the United States. Very few studies have been conducted outside of 
\ 
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America. Investigations of Australian children are particularly scarce. Only two studies 
have examined the structural organisation of validity of the AD/HD symptom groups 
among Australian children (Gomez et al., 1999; Gomez et al., in press). No studies have 
examined the structural organisation of the AD/HD and ODD symptoms groups together 
among Australian children. Further, no studies have examined the external validity of the 
AD/HD and ODD symptom groups among Australian children. 
Third, despite calls from researchers to use CFA to model a multitrait-multisource 
design in the examination of the structural organisation and external validity of the 
AD/HD and ODD symptom groups, few studies have adopted this approach. To date, 
only one study has used a CFA MT-MS approach to examine the trait, source and error 
variance in the AD/HD IN and HI symptom groups (Gomez et al., in press). No studies 
have examined the trait, source and error variance in the AD/HD and ODD symptom 
groups together. Further, only one study has investigated the external validity of the IN 
and HI dimensions using a CFA MT-MS approach. No studies have examined the 
external validity of the IN, HI and ODD dimensions together. 
In view of these limitations, this thesis provides the results of a study with three 
major aims. The first aim was to examine the structural organisation of the DSM-TV 
parent and teacher rated AD/HD and ODD symptoms using CFA. For this aim, seven 
different models covering the DSM-IV AD/HD and ODD symptoms were tested. 
Analyses were based on parent and teacher ratings of a questionnaire comprising all 18 
DSM-IV AD/HD symptoms and all 8 DSM-IV ODD symptoms. The second aim of this 
thesis was to provide a clearer test of the internal validity, or organisation of the DSM-IV 
AD/HD and ODD symptoms, using a CFA multitrait-multisource (MT-MS) approach. 
The third aim of this thesis was to provide a clearer test of the external validity of the IN, 
HI and ODD dimensions using a CFA MT-MS approach. For this aim, the association 
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between the trait components of IN, HI, and ODD, and the trait components of academic 
performance, global impairment, emotional problems, peer problems, and prosocial 
behaviour were examined. These aims are discussed in more detail in chapter 3. The 
methodology for this thesis is also discussed in chapter 3, followed by the results of the 
current study in chapter 4. 
-* 
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CHAPTER 3: THE CURRENT STUDY- AIMS, HYPOTHESES AND 
METHODOLOGY 
1. Introduction 
As discussed, this thesis provides the results of a study with three separate aims. 
The first aim was to provide a CFA of the DSM-TV AD/HD and ODD symptoms for 
seven different models, based on parent and teacher ratings. The second aim was to 
provide a CFA multitrait-multisource investigation of parent and teacher ratings of the 
DSM-IV AD/HD and ODD symptoms. The third aim was to provide a CFA multitrait-
multisource investigation of the relationships of the trait components of IN, HI and ODD, 
with the trait components of academic performance, global functioning, peer problems, 
emotional problems, and prosocial behaviour. Thus, the third aim was to provide a 
clearer examination of the external validity of the DSM-IV IN, HI and ODD dimensions. 
This chapter is divided into four parts. The first part will outline the background 
and expected findings for the first aim - 'A Confirmatory Factor Analysis of the 
Structural Organisation of Parent and Teacher Rated DSM-IV AD/HD and ODD 
Symptoms'. The second part of this chapter will present the background and expected 
findings for the second aim - 'A Confirmatory Factor Analysis Multitrait-Multisource 
Investigation of the DSM-IV AD/HD and ODD Symptoms'. The third part of this 
chapter presents the background and expected findings for the third aim - 'A 
Confirmatory Factor Analysis Multitrait-Multisource Approach to the External Validity 
of the DSM-IV AD/HD and ODD Dimensions'. The fourth part of this chapter will 
provide a detailed description of the methodology of the current study. 
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2. Part 1: A Confirmatory Factor Analysis of the Structural Organisation of Parent and 
Teacher Rated DSM-IV AD/HD and ODD Symptoms 
2.1 Background and Hypotheses 
The first aim of the current study was to examine the structural organisation of the 
DSM-IV AD/HD and ODD symptoms, for parent and teacher ratings of Australian 
primary school children. Seven different models were tested separately for parent and 
teacher ratings, using confirmatory factor analysis (CFA). Figures 1 to 7 present the 
schematic representation of these models. Model 1 comprised all AD/HD and ODD 
symptoms in one factor (Figure 1), and Model 2a (Figure 2) comprised all AD/HD items 
in one factor and all ODD items in a second. In Model 2b, all AD/HD inattention (IN) 
items were in one factor and all AD/HD hyperactivity/impulsivity (HI) and ODD items 
were in a second (Figure 3). Model 3a reflected the DSM-IV conceptualisation of the 
AD/HD and ODD symptoms, with three separate IN, HI and ODD factors containing 
their respective set of symptoms (Figure 4). Model 3b contained three factors. All IN 
items were loaded onto factor 1, all HI items onto factor 2, and all ODD items were 
loaded onto factor 3. AD/HD impulsivity (IMP) items were cross loaded onto the ODD 
factor in this model, creating a IMP/ODD factor (Figure 5). Model 3c comprised three 
factors. The first factor consisted of all IN symptoms. The second factor contained all 
hyperactivity (HYP) symptoms, and the third factor contained all IMP and ODD 
symptoms (Figure 6). Model 4 consisted of four separate IN, HYP, IMP and ODD 
factors (Figure 7). 
In chapter 2, past CFA studies of AD/HD and ODD were reviewed. As pointed 
out in this chapter, Burns et al. (2001), Burns and Walsh (2002) and Molina et al. (2001), 
did not support a one factor model of AD/HD and ODD (corresponding to Model 1 in the 
current study). Thus, it was hypothesised that Model 1 would not provide a very good fit 
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in the current study. Models 2a and 2b were also not expected to provide a very good fit 
of the data, based on findings from the Burns et al. (2001), Burns and Walsh (2002), and 
Molina et al. (2001) studies, in which two factor models (AD/HD items in one factor and 
ODD items in a second factor) provided a mediocre fit in an absolute sense. Given that 
Model 3 c has not been tested before, no specific hypothesis regarding the fit of this model 
was generated. As Model 3a represents the DSM-IV organisation of the AD/HD and 
ODD symptoms based on the DSM-IV field trials (Frick et al., 1994), this model was 
expected to provide a good fit in an absolute sense, as reported by other researchers 
(Burns et al., 2001; Burns & Walsh, 2002; Molina et al, 2001). The results of both Pillow 
et al. (1998) and Burns et al. (2001) showed a good fit for models corresponding to 
Models 3a and 3b in the current study, with Model 3b providing a statistically better fit 
than Model 3a. In both of these studies, however, the improvement in fit of Model 3b 
over Model 3a was small. Thus, it was hypothesised that both Models 3a and 3b would 
show a good fit in the current study. It was also hypothesised that Model 3b would 
provide a statistically better fit than Model 3 a, although this improvement in fit was 
expected to be small. The studies by Pillow et al. (1998) and Burns et al. (2001), found 
that a four factor model of AD/HD and ODD, corresponding to Model 4 in the current 
study, provided a good fit of the data, and a statistically better fit than a three factor model 
corresponding to the DSM-IV conceptualisation of AD/HD and ODD. Again, this 
improvement in fit was small. Thus, it was expected that Model 4 would provide good fit 
of the data in the current study. It was also expected that Model 4a statistically significant 
improvement in fit over Model 3 a, although this improvement was also expected to be 
small. 
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Figure 1 
Model 1: One Factor Model of AD/HD and ODD 
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Figure 2 
Model 2a: Two Factor Model of IN/HYP/IMP and ODD 
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Figure 3 
Model 2b: Two Factor Model of IN and HYP/IMP/ODD 
V 
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Figure 4 
Model 3a: Three Factor Model of IN, HYP/IMP and ODD 
\ 
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Figure 5 
Model 3b: Three Factor Model of IN, HYP/IMP and IMP/ODD 
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Figure 6 
Model 3c: Three Factor Model of IN, HYP, and IMP/ODD 
L 
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Figure 7 
Model 4: Four Factor Model of IN, HYP, IMP and ODD 
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3. Part 2: A Confirmatory Factor Analysis Multitrait-Multisource Investigation of the 
DSM-IV AD/HD and ODD Symptoms 
3.1 Background and Hypotheses 
The second aim of the current study was to a provide a clearer test of the 
organisation, or internal validity, of the AD/HD and ODD symptoms using a CFA MT-
MS approach. For this aim, the AD/HD and ODD symptoms were divided into symptom 
parcels for parent and teacher ratings1. These parcels consisted of two IN parcels for 
parents and teachers, two HI parcels for parents and teachers and two ODD parcels for 
parents and teachers. These parcels were the same for parents and teachers. The IN 
parcel 1 consisted of the first IN symptoms on the DSM-TV AD/HD and ODD Rating 
Scale (i.e., items 1-5), and IN parcel 2 consisted of the remaining four IN symptoms on 
the DSM-IV AD/HD and ODD Rating Scale (i.e., items 6-9). The H/I parcel 1 consisted 
of the first five H/I symptoms (i.e., items 10-14), and IN parcel 2 consisted of the 
remaining four H/I symptoms (i.e., items 15-18). The ODD parcel 1 consisted of the first 
four ODD symptoms (i.e., items 19-22), and the ODD parcel 2 consisted of the remaining 
four ODD symptoms on the DSM-IV AD/HD and ODD Rating Scale (i.e., items 23-26). 
The convergent and discriminant validity of the IN, HI and ODD traits and the 
discriminant validity of the parent and teacher sources were examined at the matrix level 
and individual symptom parcel level. At the matrix level, this involved a comparison of 
the postulated model (Model 1) with a series of more restrictive models (Models 2, 3, and 
4). Model 1 (Figure 8) comprised freely correlated traits and freely correlated sources. In 
Model 2 (Figure 9), there were no traits and freely correlated sources. Model 3 (Figure 
10) comprised perfectly correlated traits and freely correlated sources, and Model 4 
(Figure 11) consisted of freely correlated traits and uncorrected sources. The ideal 
1
 Significant convergence problems resulted when analysis was run with all individual AD/HD and ODD 
items 
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outcome was for Model 1 to provide a statistically significant improvement in fit over 
Models 2 and 3. A minimal difference between Models 1 and 4 was also ideal (Byrne, 
1998). 
Gomez et al. (in press) in a CFA MT-MS study of the AD/HD symptoms found 
that a model comprising freely correlated traits and freely correlated sources (Model 1) 
provided a statistically better fit than a model with no traits and freely correlated sources 
(Model 2), and a model with perfectly correlated traits and freely correlated sources 
(Model 3). Gomez et al. (in press) also found that their Models 1 and 4 (freely correlated 
traits and uncorrelated sources) provided a similar fit. Although Gomez et al. (in press) 
did not examine the ODD symptoms, based on their findings regarding the AD/HD 
symptoms, it was speculated that Model 1 in the current study would provide a 
statistically better fit than Models 2 (convergent validity of the IN, HI and ODD traits) 
and Model 3 (discriminant validity of the IN, HI and ODD traits). It was also speculated 
that Models 1 and 4 would not be substantially different, supporting the discriminant 
validity of the parent and teacher sources. 
At the individual symptom parcel level, the amount of trait, source and error 
variance in the AD/HD and ODD symptom parcels was examined. To examine the 
convergent validity of the symptom parcels, the magnitude of trait loadings were 
inspected. Gomez et al. (in press) reported greater trait than source variance in the parent 
rated IN and teacher rated HI symptom parcels. Gomez et al. (in press) also reported 
significant source variance in all parent and teacher AD/HD symptom parcels. Although 
Gomez et al. (in press) did not examine the trait, source and error variance in the ODD 
symptoms, it was speculated that the parent rated IN and teacher rated HI and ODD 
symptom parcels would contain more trait than source variance. It was also speculated 
that all parent and teacher AD/HD and ODD symptom parcels would contain significant 
v 
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source variance (Gomez et al., in press). The discriminant validity of the trait (IN, HI and 
ODD) and source factors (parents and teachers) were examined to provide a clear picture 
of the relationship between the IN, HI and ODD traits. To achieve this, the trait and 
source factor correlation matrices were examined. Although Gomez et al. (in press) 
examined the relationship between the IN and HI traits only, it was speculated, based on 
their findings, that the trait IN and HI factors in the current study would be minimally 
correlated, thereby supporting their discriminant validity. It was also speculated based on 
findings from CFA studies of AD/HD and ODD symptoms (Burns et al., 2001; Molina et 
al., 2001), in which the HI and ODD factors have been more highly correlated than the IN 
and ODD factors, that the trait HI and ODD factors in the current study would be more 
highly correlated than the IN and ODD factors. The correlations among these trait 
factors were hypothesised to be non-significant, supporting their discriminant validity and 
the DSM-IV conceptualisation of IN, HI and ODD independent dimensions. 
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Figure 8 
Postulated Multitrait-Multisource Model (Model 1; Freely Correlated Traits, Freely 
Correlated Sources 
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IN parcel 1 
IN parcel 2 
HI parcel 1 
HI parcel 2 
O D D parcel 1 
O D D parcel 2 
IN parcel 1 
IN parcel 2 
HI parcel 1 
HI parcel 2 
O D D parcel 1 
O D D parcel 2 
Figure 9 
Model 2: No traits; Freely Correlated Sources 
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1.00 
ODD parcel 2 
Figure 10 
Model 3; Perfectly Correlated Traits, Freely Correlated Sources 
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Figure 11 
Model 4; Freely Correlated Traits, Uncorrelated Sources 
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4. Part 3: A Confirmatory Factor Analysis Multitrait-Multisource Approach to the 
External Validity of the DSM-IV AD/HD and ODD Dimensions 
4.1 Background and Hypotheses 
The third aim of the current study was to provide a clearer test of the external 
validity of the IN, HI and ODD dimensions using a CFA MT-MS approach. Prior to this 
analysis, simple Pearson correlations for parent and teacher ratings of IN, HI and ODD, 
and academic performance, global functioning, emotional problems, peer problems and 
prosocial behaviour were computed. As noted in chapter 2, academic performance was 
more consistently related to elevated levels of IN (Du Paul, 1991; Molina et al., 2001). 
Academic performance was also related to HI in this study, albeit to a lesser degree. 
Chapter 2 indicated that global functioning was associated with IN, HI and ODD, but 
more strongly with HI and ODD (Lahey et al., 1994), whereas emotional problems were 
more strongly associated with IN than HI and ODD (Wilcutt et al, 1999). Although no 
studies of the external validity of the AD/HD and ODD dimensions have examined their 
association with peer related variables, studies of the external validity of the AD/HD 
subtypes and children with ODD indicated that peer problems were more strongly 
associated with HI and ODD (e.g., Gaub & Carlson, 1997). Based on these findings, it 
was hypothesised that academic performance would be more strongly related to IN than 
HI and ODD in the current study, and that global functioning would be more strongly 
related to HI and ODD than IN. It was also hypothesised that emotional problems would 
be more strongly associated with IN than HI and ODD. Peer problems were hypothesised 
to be more strongly associated with HI and ODD than IN. Prosocial behaviour was 
expected to be more strongly and negatively related to ODD and HI than IN. 
As discussed, this study aimed to provide a clearer test of the external validity of 
the IN, HI and ODD dimensions than the usual process of computing simple correlations. 
\ 
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The usual method involves computing correlations without disentangling trait and source 
effects. In order to disentangle trait and source effects, this study used a CFA MT-MS 
approach. Of particular importance in this study was the correlations among the trait 
components of the IN, HI, ODD factors with the trait components of academic 
performance, global functioning, emotional problems, peer problems and prosocial 
behaviour factors. On the basis of findings from the Gomez et al. (in press) study, it was 
hypothesised that academic performance would be significantly correlated with IN but not 
HI or ODD. Although no other study has examined the relationship between IN, HI and 
ODD and global functioning, peer problems, emotional problems and prosocial 
behaviour, based on studies of simple correlations it was speculated that global 
functioning would be associated with HI but not IN or ODD. It was also speculated that 
emotional problems would be associated with IN but not HI or ODD, and that peer 
problems would be associated with HI and ODD but not IN. Prosocial behaviour was 
expected to be negatively correlated with HI and ODD but not IN. These trait 
correlations for IN, HI and ODD with academic performance, global functioning, 
emotional problems, peer problems and prosocial behaviour were compared with the 
Pearson's correlations. Based on the argument that source effects may have contributed 
to the high correlations noted in previous studies (see chapter 2), it was predicted that the 
correlations between the relevant traits in the CFA MT-MS analysis would be lower than 
those from the Pearson correlations. 
5. Part 4: Methodology of the Current Study 
5.1. Sampling Method and Participants 
Participants for the study included Australian primary school children in grades 
prep through to grade six. All subjects for the study were selected randomly to 
participate. A stratified simple random sampling technique was employed (Moser & 
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Kalton, 1979). Stratification involves dividing the population info a number of sub-
populations and determining the sample within each sub-population (Moser & Kalton, 
1979). The population was primary schools in Victoria, Australia. This population was 
divided into nine sub-populations, corresponding to the nine regions of Victoria. These 
included the Barwon South Western region (BSW), the Central Highlands Wimmera 
region (CHWR), the Eastern Metropolitan region (EMR), the Loddon Campase region 
(LCR), the Goulburn North East region (GNER), the Northern Metropolitan region 
(NMR), the Southern Metropolitan region (SMR), the Western Metropolitan region 
(WMR), and the Gippsland region (GR). A total of 50 schools from the nine regions 
were contacted. In order to correspond to the percentage of Victorian children in 
metropolitan schools (Australian Bureau of Statistics, 1999), 70% of schools (35 of 50) 
contacted were from the four Melbourne metropolitan regions. The remaining 30% 
(n = 15) of schools invited to participate were divided between the remaining regions. 
Four schools were from the BSW, three schools from the CHWR Wimmera region, the 
LCR and the GNER, and two schools from the GR were contacted. 
To correspond to the percentage of government (60%) independent (26%) and 
catholic schools (14%) in Victoria, 60% of the schools contacted in the metropolitan 
regions were government schools, 26% were independent schools and 14% were catholic 
schools. Similarly, 60% of the schools contacted in non-metropolitan regions were 
government schools, 26% were independent schools and 14% were catholic schools. A 
random number table was used to determine from an alphabetical listing of schools within 
each of the nine regions which schools would be contacted. 
Of the 50 schools contacted, 14 consented to take part in the study. Of these 14 
schools, 8 were government schools and 6 were catholic schools. No independent schools 
were included in the study. In terms of the location of the schools, 8 were from 
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Melbourne metropolitan regions and 6 were from non-metropolitan regions. Of the 
metropolitan schools, 4 were from the NMR, 3 from the WMR, 1 from the EMR. Of the 
non-metropolitan schools, 4 were from the BSW region, and one each from the CHR and 
the LCR. The final composition closely reflected the general distribution in terms of the 
percentage of children in metropolitan, regional and rural schools in Victoria and in terms 
of the percentage of government and catholic schools in the state. The final composition 
did not reflect the percentage of independent schools in the state of Victoria given that no 
independent schools participated in the study. 
From the 14 schools, a total of 2,420 parents of children in grades prep through six 
were invited to participate in the study. In total, 457 parents (19%) consented to 
participate in the study and returned complete data to the researcher. Table 7 shows the 
descriptive information for this sample. This table shows that the sample of 457 children 
included 224 (49%) males and 233 (51%) females, aged 5 to 14 years. The mean age of 
this sample was 8.63 years (SD = 1.95). Details of the number of participants by age and 
gender are listed in Table 8. The number of boys and girls in each age group were fairly 
equally distributed, corresponding to gender distribution statistics for Australian primary 
school children (Australian Bureau of Statistics, 1996). 
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Table 7 





(n = 457) (n = 213) 
Mean age 8.63a 8.52' 
Gender 
% of Males 
% of Females 
4 9 % 
5 1 % 
4 9 % 







Parental Occupational Status 
Mother's Occupation 
Home Duties 
Intermediate Clerical, Sales or Service Workers 
Professionals 
Associate Professionals 
Advanced Clerical or Service Workers 
Self Employed 
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Managers or Administrators 
Tradespersons 
Labourers 




Father's Occupational Status 
Tradespersons 
Professionals 
Intermediate Product Workers 
Associate Professionals 
Self Employed 
Managers or Administrators 




Elementary Clerical Workers 
Pension 
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Residence 
Metropolitan Melbourne 64% 55% 
Regional Areas 31% 42% 
Rural Areas 5% 3% 
Mean Parent IN 6.76a 6.33a 
Mean Parent HI 5.51a 5.30a 
Mean Parent ODD 5.30a 5.30a 
Mean Academic Performance (Parent Rating) 3.43a 3.48a 
Mean Global Assessment of Functioning (Parent Rating) 83.58a 83.99 
Mean Emotional Problems (Parent Rating) 1.99a 2.08 
Mean Peer Problems (Parent Rating) 1.59a 1.50a 
Mean Prosocial Behaviour (Parent Rating) 8.21a 8.39a 
a 
a 
Note. Means with the same subscript do not differ significantly; IN = inattention; HI = 
hyperactivity/impulsivity; ODD = oppositional behaviour. 
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Table 8 
Age Distribution of Subjects for the Parent and Teacher Ratings 
Male 
Parent Ratings 
(n = 457) 
Female Total Male 
Teacher Ratings 









































































Information regarding the child's ethnic background and parental occupational 
status was obtained from parents. Table 7 indicates that the sample of 457 children was 
predominantly from Northern European background (72%). Eighteen percent of the 
sample was from a Southern European background, 3% were from a Eastern European 
background, and 5% were from an Asian background. The remaining 2% were from 
other backgrounds (e.g., Aboriginal, South African, Phillipino). This distribution 
corresponds closely to that of the Australian population (Australian Bureau of Statistics, 
1993). In total, 64% of the sample resided in metropolitan Melbourne, the capital city of 
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Victoria, Australia. Thirty-one percent of the sample resided in regional areas of 
Victoria, such as Geelong and Gisborne, and 5% resided in rural areas of the state of 
Victoria (e.g., Horsham). 
Parental occupational status of the sample of 457 children was evaluated 
according to the Australian Standard Classification of Occupations (ASCO) (Australian 
Bureau of Statistics, 1999). According to the ASCO, 37% of mothers in the current study 
performed home duties, 15% were intermediate clerical, sales or service workers (e.g., 
bank worker, library assistant), 13% were professionals (e.g., teachers, lawyers, 
accountants), 9% were associate professionals (e.g., family support worker, swimming 
coach), and 7% were advanced clerical or service workers (e.g., secretary, personal 
assistant). A further 3.7% were self employed, 3.3% were elementary clerical, sales or 
service workers (e.g., checkout operator, service station attendant), 2.4% were managers 
or administrators (e.g., magistrate, finance manager) 2.2% were tradespersons (e.g., 
plumber, panel beater), 1.3% were labourers (e.g., cleaners), 0.9% were intermediate 
product and transport workers (e.g., knitting machine operator), 0.9% were unemployed, 
0.2% were in receipt of a pension or sickness allowance. For 3.3% of mothers, regular 
employment status was not reported. Evaluation of father's occupational status indicated 
that 23 % were tradespersons, 13.1% were professionals, 10.5%) were intermediate 
product workers, 10.1% were associate professionals, 8.8% were self employed, and 6.3% 
were managers. A further 6.1% were intermediate clerical workers, 4.2% were labourers, 
3.5% were unemployed, 2.4% performed home duties, 2.6% were elementary clerical 
workers, 0.9% were in receipt of a pension or sickness allowance and 0.7% were 
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Ninety- four percent of mothers and 5% of fathers completed the behaviour rating 
scales for the sample of 457 children. The remaining 1% of questionnaires was 
completed by step mothers and foster parents. Of the 457 parents of children in the 
current study, 450 (99%) provided consent for their child's teacher to participate in the 
study. A total of 450 rating scales were administered to 86 teachers across the 14 schools. 
Forty-four teachers (51%) returned a total of 213 complete ratings to the researcher. 
Table 7 shows the descriptive information for this sample. Inspection of this table 
indicates that the 213 teacher ratings included ratings of 104 (49%) males and 109 (51%) 
females aged 5 to 12 years. The distribution of males and females for this sample was 
similar to the distribution for the total sample of 457 children. The mean age of the 
sample of 213 children was 8.52 years (SD = 1.76). The mean age of this sample did not 
differ significantly from the mean age (8.63 years, SD = 1.95) of the total sample (r = 
1.83,/? >.05). 
Details of the number of participants by age and gender are listed in Table 8. The 
number of boys and girls in each group for this sample also corresponded to the gender 
distribution statistics for Australian primary school children (Australian Bureau of 
Statistics, 1996), as well as to the gender distribution for the total sample of 457 children. 
Table 7 shows the ethnic distribution of the sub sample of 213 children. Similar to the 
total sample, 78% of the sample were from predominantly Northern European 
background, 10% were from a Southern European background, 2% were from an Eastern 
European background, and 5% were from an Asian background. The remaining 5% were 
from other backgrounds (e.g., Maori, Aboriginal, Phillipino). This distribution 
corresponds closely to that of the Australian population (Australian Bureau of Statistics, 
1993). Table 7 also shows that similar to the total sample, 55% of the sub-sample resided 
113 
Chapter 3: The Current Study - Aims, Hypotheses and Methodology 
in metropolitan Melbourne, 42% resided in regional areas of the state (e.g., Geelong) and 
3% resided in rural areas (e.g., Horsham). 
Table 7 indicates that parental occupational status was also similar for the two 
samples. For the sub-sample of 213 children, 38.5 % of mothers performed home duties, 
15%> were professionals, 12.7% were associate professionals, and 10.8 % were 
intermediate clerical, sales or service workers. A total of 5.6% were advanced clerical or 
service workers, 5.6% were elementary clerical, sales or service worker, 3.8 % were self 
employed, 2.8% were managers or administrators. Of the sample of mothers, 0.9 % were 
labourers, 0.9% were intermediate product and transport workers, Q.9% were 
unemployed, and 0.6% were tradespersons. For 1.9% of mothers, regular employment 
status was not reported. 
Evaluation of father's occupational status indicated that 23.9% were 
tradespersons, 14.1% were professionals, 13.1% were associate professionals, 11.3% 
were intermediate product workers, 7% were intermediate clerical workers, and 6.1% 
were self employed. A further 5.6% were managers, 5.2% were unemployed, 3.8%) were 
labourers, 2.3% were elementary clerical workers, 0.9% performed home duties, and 0.5 
% were advanced clerical and workers. For 6.1% of fathers, regular employment status 
was not reported. 
Mean summary scores for the two samples on the DSM-IV AD/HD and ODD 
Rating Scale, and measures of academic performance, global functioning, emotional 
problems, peer problems and prosocial behaviour are also presented in Table 7. The 
mean scores for these samples were not found to differ significantly for parent ratings of 
inattention (/ = 2.67, p >.001), hyperactivity/impulsivity (t = 2.52, p >.01) or oppositional 
behaviour (/ = .01, p >.05). In addition, the mean scores for the two samples were not 
found to differ significantly on parent ratings of academic performance (/ = 0.25, p >.05), 
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global functioning (t = 0.52p >.05), emotional problems (t = 3.00,p >.001), peer 
problems (/ = 0.69, p >.05), and prosocial behaviour (t = 0.47 p >.05). The group mean 
scores for teacher ratings of IN, HI, ODD, academic performance, global functioning, 
emotional problems, peer problems and prosocial behaviour were identical for the two 
samples. 
5.1.1 Justification of Sample Size 
Confirmatory factor analysis (CFA) was used in each of the aims of the study. 
CFA is a type of structural equation modelling technique. Structural equation modelling 
is a large sampling technique. The estimation methods (i.e., maximum likelihood) and 
tests of model fit (e.g., the % test) are based on the assumption of large sample sizes 
(Kelloway, 1998). Several authors have provided guidelines on the definition of 'large'. 
For example, Bentler and Chou (1987) have suggested that the ratio of sample size to 
estimated parameters should be between 5:1 and 10:1. Other authors have suggested that 
in general, a sample size of at least 200 observations is an appropriate minimum for 
models of moderate complexity (Kelloway, 1998). In the current study, each of the aims 
satisfied the criteria of a minimum of 200 observations. For the first aim of the current 
study, 'A Confirmatory Factor Analysis of the Structural Organisation of Parent and 
Teacher Rated DSM-IV AD/HD and ODD Symptoms', there were 457 parent 
observations and 213 teacher observations. For the second aim,' A Confirmatory Factor 
Analysis Multitrait-Multisource Investigation of the DSM-IV AD/HD and ODD 
Symptoms', the number of observations was 213. Similarly, for the third aim, 'A 
Confirmatory Factor Multitrait-Multisource Approach to the External Validity of the 
AD/HD and ODD Dimensions', there were a total of 213 observations. 
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5.2. Measures 
5.2.1 DSM-TV AD/HD and ODD Rating Scale 
Parent and teacher ratings of DSM-IV AD/HD and ODD symptoms were obtained 
using the DSM-IV Rating Scale for AD/HD and ODD. This scale comprised all 18 
DSM-IV items for AD/HD and all 8 DSM-IV items for ODD (Appendix A). This scale 
lists the nine DSM-IV IN symptoms first, followed by the nine Hi symptoms and the 
eight ODD symptoms (American Psychiatric Association, 1994). The wording of the 
items was changed slightly to facilitate informants' understanding of questions. For 
example, the DSM-IV symptom description ' easily distracted by extraneous stimuli' read 
'is easily distracted'. Parents and teachers rated the occurrence of each symptom on a 4 
point scale (i.e., 0 = never or rarely, 1 = sometimes, 2 = often, 3 = very often). 
The DSM-IV AD/HD and ODD Ratings scale was similar to other new DSM-IV 
AD/HD and ODD rating scales (Du Paul et al, 1997; Gomez et al., 1999; Wolraich et al., 
1998). The alphas for the IN, H/I and ODD subscales of this measure were for .91, .89,. 
and 91 respectively for parent ratings, and .95, .94, and .94, respectively for teacher 
ratings. With respect to concurrent validity, the correlations between the HI subscale of 
the DSM-IV AD/HD and ODD Rating Scale and the hyperactivity (HYP) subscale of the 
Strength and Difficulties Questionnaire (Goodman, 1997) were .75 and .79 for parent and 
teacher ratings, respectively. The SDQ is 25 item standardised measure of childhood 
behaviour. The correlations between the IN subscale of the DSM-IV AD/HD and ODD 
Rating Scale and the hyperactivity (HYP) subscale of the SDQ were .76 and .77 for 
parent and teacher ratings. The correlations between the ODD subscale of the DSM-TV 
AD/HD and ODD Rating Scale and the conduct problems subscale of the SDQ were .78 
and .71 for parent and teacher ratings, respectively. 
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Gomez et al. (1999) reported similar psychometric properties for the DSM-IV 
AD/HD Rating Scale. For instance, the alphas for the AD/HD-IN and AD/HD-HI 
subscales were .92 and .90 respectively for parent ratings, and .95 and .94 for teacher 
ratings. Gomez et al. (1999) reported 3-month test-retest reliabilities of .55 and .50 for 
parent ratings of the AD/HD-IN and AD/HD-HI subscales, respectively. For teacher 
ratings, the 3-month test-retest reliabilities were .70 and .73 respectively for the AD/HD-
IN and AD/HD-HI subscales. Gomez et al. (1999) also provided evidence of concurrent 
validity for DSM-IV AD/HD Rating Scale. The correlation between parent ratings of the 
AD/HD-IN subscale and the Abbreviated Conners Rating Scale (ACRS; Goyette, 
Conners, & Ulrich, 1978) was .76. A correlation of .84 was reported for parent ratings of 
the AD/HD-H/I subscale of the DSM-IV AD/HD Rating Scale and the ACRS. For 
teacher ratings, the correlation between the AD/HD-IN and AD/HD-H/I subscales with 
the ACTRS were .77 and .86, respectively. 
5.2.2. Academic Performance 
Parents and teacher were asked to indicate on a 5 point Likert scale how well the 
child in question was performing academically compared with other children of a similar 
age, whereby 1 = failing, 2 = below average, 3 = average, 4 = above average, and 5 = 
well above average (Appendix A). 
5.2.3. Non-Clinician Children's Global Assessment Scale 
The Non-Clinician Children's Global Assessment Scale (NC-CGAS; Setterberg, 
Bird, & Gould, 1992) was used to obtain parent and teacher ratings of global functioning 
(Appendix B). The NC-CGAS is an adaptation of the clinician Children's Global 
Assessment Scale (CGAS; Shaffer et al., 1983), for use by parents and lay interviewers. 
The NC-CGAS employs a single rating that reflects the child or adolescent's lowest level 
of functioning during a specified time period (Appendix C). The rating may range from 
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1 (most impaired) to 100 (healthiest level of adaptive functioning). At every 10-point 
interval, the NC-CGAS provides descriptions of behaviours that apply to children who 
would be rated at that interval. For example, the behavioural description at the interval 
100-91 reads: "DOING VERY WELL in all areas; no problems at home, at school, or 
with friends; likeable, confident, involved in activities and interests. Functioning is 
superior or above average". Informants are required to assign a single numeric score at 
any point along the continuum from 1 to 100. A cut off score of 68 or lower on the NC-
CGAS has been recommended as indicative of abnormal functioning (Bird et al., 1996). 
The NC-CAS has shown good test-retest reliability and adequate discriminant and 
concurrent validity (Setterberg et al, 1992; Bird et al., 1996). For instance, intraclass 
correlations of .75 and .78 for lay interviewers and parents have been reported (Setterberg 
et al., 1992). These results are comparable with the test-retest reliabilities reported for 
child psychiatrists using the original CGAS (Canino et al., 1987). Strong evidence for the 
construct validity of the NC-CGAS has been reported. Significant correlations have been 
found between parent and interviewer ratings on the NC-CGAS and a range of variables 
including utilisation of mental health services, presence of psychiatric diagnosis, 
academic performance and contact with the police or courts (Bird et al., 1996). The NC-
CGAS has been found to discriminate between children referred for emotional or 
behavioural problems and normal children (Bird et al., 1996). Strong evidence for the 
concurrent validity of the NC-CGAS has also been reported. Setterberg et al. (1992) 
reported that the ICC between lay interviewer and clinician was .85, and .72 between 
parent and clinician. 
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5.2.4 The Strengths and Difficulties Questionnaire 
The Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997) is a 25 item 
screening questionnaire providing information about childrens' attributes (Appendix C). 
The questionnaire is suitable for administration to parents and teachers of children aged 4 
to 16 years of age. Five subscales of five items each comprise the SDQ. These include 
the Hyperactivity (HYP), Emotional Symptoms (EM), Conduct Problems (CON), Peer 
Problems (PE) and the Prosocial (PRO) scales. The HYP scale consists of the following 
items: restless, overactive, cannot stay still for long; constantly fidgeting or squirming; 
easily distracted, concentration wanders; thinks things out before acting, and sees tasks 
through to the end, good attention span. The EM includes the items: often complains of 
headaches, stomachaces or sickness; often unhappy, down-hearted or tearful; nervous or 
clingy in new situations, easily loses confidence; many fears, easily scared, and; many 
worries, often seems worried. Items comprising the CON scale include: often has temper 
tantrums or hot tempers; steals from home, school, or elsewhere; often lies or cheats; 
often fights with other children or bullies them, and; generally obedient, usually does 
what adults request. The PE scale includes the items: tends to play alone; picked on or 
bullied by other children; gets on better with adults than with other children; has at least 
one good friend, and; generally liked by other children. Items on the PRO scale include: 
considerate of other people's feelings; kind to younger children; helpful if someone is 
hurt or upset or feeling ill; often volunteers to help others (parents, teachers, other 
children), and; shares readily with other children (treats, toys, pencils, etc.). 
Respondents rate each question on the SDQ as "not true", "somewhat true" or 
"certainly true". For all of the items on the SDQ, apart from those in printed above in 
italics, items rated as "not true" are scored as 0, "somewhat true" as 1, and "certainly 
true" as 2. For the five items in italics, the item is scored 2 for "not true", 1 for 
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"somewhat true" and 0 for "certainly true". The five items for each scale are summed to 
generate a subscale score ranging from 0 to 10. Subscale scores for the HYP, EM, CON 
and PE scales may be summed to produce a total difficulties score ranging from 0 to 40. 
The prosocial score is not incorporated in the reverse direction into the total difficulties 
score, as the "absence of prosocial behaviour is conceptually different from the presence 
of psychological difficulties" (Goodman, 1997, p.582). Higher scores reflect greater 
psychological difficulties. In the current study, the emotional problems, peer problems 
and prosocial behaviour problems scales were used. The hyperactivity and conduct 
problems scales were not used as the items on these dimensions overlapped considerably 
with the IN, HI and ODD items on the DSM-IV AD/HD and ODD Rating Scale. 
The SDQ has been found to have adequate reliability and validity. The alphas for 
the emotional problems, peer problems and prosocial behaviour problems in the current 
study were .65, .65, and .71, respectively for parent ratings and .78, .71, and .82, 
respectively for teacher ratings. The SDQ has been found to discriminate between 
children receiving psychiatric treatment and children receiving dental treatment 
(Goodman, 1997; Goodman & Scott, 1999). Strong support for the concurrent validity of 
the instrument has also been reported. For instance, Goodman (1997) reported a 
correlation of .88 between teacher rated SDQ total difficulties scores and teacher rated 
total deviance scores on the Rutter A Questionnaires. Goodman (1997) also reported 
correlations of .88 and .78, for teacher rated SDQ total difficulties scores and conduct 
problems and emotional problems scores on the Rutther A questionnaires. A correlation 
of .82 was reported for teacher rated SDQ total difficulties scores and hyperactivity scores 
on the Rutter A Questionnaires (Goodman, 1997). Similar correlations have been 
reported for teacher ratings of the SDQ total difficulties scores and the Rutter B 
Questionnaires. For instance, Goodman (1997) reported a correlation of .92 for teacher 
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rated SDQ total difficulties scores and total deviance scores on the Rutter B 
Questionnaires (Goodman, 1997). Evidence to support the concurrent validity of the 
SDQ has been documented. For instance, Goodman (1997) reported a correlation of .62 
between parent and teacher ratings for the total difficulties score on the SDQ. Goodman 
and Scott (1999) reported a correlation of .87 between SDQ and CBCL total difficulties 
scores. The authors also reported a correlation of .84 between the SDQ CON scale and 
the Externalising scale of the CBCL. 
5.3. Procedure 
Ethics approval for the current study was sought from the University of Ballarat 
the Department of Education, Employment and Training, Victoria, and the Catholic 
Education Offices in the Melbourne, Sale and Bendigo Archdiocese. Approval to 
conduct the current study was obtained from these bodies in May 2001 (see pages ii - xi). 
From the period of May 2001 to May 2002, 50 school principals were contacted by phone 
and invited to participate in the study. An information package was mailed to 30 
principals who expressed an interest in participating in the study. The package contained 
a letter to the principal outlining the nature of the study (Appendix D), a copy of the 
consent forms and plain language statements for parents and teachers, and a copy of the 
questionnaires to be completed by parents and teachers (i.e., the DSM-IV AD/HD and 
ODD Rating Scale, the NC-CGAS and the SDQ). The DSM-IV AD/HD and ODD 
Rating Scale was not identified by name, and participants were to be informed that the 
study was an investigation of children's behaviour at home and at school, in order to 
minimise possible response bias. 
A total of 14 school principals gave permission for their schools to be involved in 
the research project, resulting in 2,420 parents of children being contacted to participate 
during the 2001 and 2002 academic school years. To protect the identity of the children 
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in the study, each of these 2,420 sets of questionnaires were coded by the researcher, 
according to the child's school, class teacher's initials and position on the roll. For 
example, the first child on the roll in Hilda Bishop's class at St. Margaret's Primary, 
would have received a set of questionnaires coded St.M/HB/1. For the second child on 
the roll in this class, the set of questionnaires would have been coded St.M/HB/2, and so 
on. Once coding was completed, classroom teachers were then issued with a sealed 
envelope for each child in his or her class and a covering letter explaining the method of 
distribution for the questionnaires. Teachers were instructed to distribute the 
questionnaires in the following manner: the first child on the roll was to receive the set of 
questionnaires with the code ending in the number 1, (e.g., St.M/HB/1) the second child 
received a set of questionnaires with the code ending in the number 2 (e.g., St.M/HB/2), 
and so on. The children were instructed to take the envelopes home to their parents. 
Each sealed envelope contained a letter describing the research project (e.g., project title, 
investigators, project aims and procedures, contact phone numbers) (Appendix D), a 
consent form (Appendix E), the DSM-IV AD/HD and ODD Rating Scale, the NC-CGAS, 
the SDQ, and a return postage paid envelope. The consent form also asked parents to 
indicate via a yes or no response whether they consented for the child's teacher to 
participate in the study. Parents were also asked to provide information about the child's 
age, gender, and ethnic background, as well as the child's mother's regular employment 
and the child's father's regular employment. Parents also rated the child's academic 
performance on a five point scale of failing to well above average. A brief notice was 
placed in each school's newsletter providing information about the research project, a cut 
off date for parents to return questionnaires, and the contact details of the researcher (for 
an example, see Appendix F). Parents were given 6 weeks from the time they received 
the questionnaires to participate in the study. 
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Parents wishing to participate in the study completed the set of coded 
questionnaires and consent forms, and returned them to the researcher at the University of 
Ballarat, via the postage paid envelope supplied. For children whose parents had 
consented to the child's teacher participating in the study, class teachers were requested to 
complete the DSM-IV AD/HD and ODD Rating Scale, which included an assessment of 
academic performance, the NC-CGAS and the SDQ. Eighty-six teachers were issued 
with envelopes containing the appropriate number of questionnaires for them to complete. 
Teachers were asked to complete between 2 and 11 sets of questionnaires each within a 6-
week time frame. On average, teachers completed 5 sets of questionnaires each. Each set 
of questionnaires was coded according to the school, teacher's initials and child's position 
on the roll, so that teachers could identify children participating in the study by their roll 
number. For instance, a teacher receiving three sets of questionnaires ending with the 
numbers 4, 6, and 13, would complete questionnaires for the 4th, 6th and 13th children on 
his or her roll. Teachers were issued with questionnaires in the second half of each school 
year (i.e., Terms 3 and 4, 2001; Term 3, 2002) so that ratings were based on a minimum 
of 6 months contact with each child. Teachers were instructed to return completed 
questionnaires to their school principal. The researcher collected completed teacher rated 
questionnaires from the school principals. 
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CHAPTER 4: RESULTS OF THE CURRENT STUDY 
/. Introduction 
This chapter is divided into four parts. The first part of this chapter describes the 
results of the first aim of the current study -'A Confirmatory Factor Analysis of the 
Structural Organisation of Parent and Teacher Rated DSM-TV A D / H D and O D D 
Symptoms'. The second part of this chapter presents the results of the second aim of the 
current study - 'A Confirmatory Factor Analysis Multitrait-Multisource Investigation of 
the DSM-IV A D / H D and O D D Symptoms'. The third part of this chapter presents the 
results of the third aim - 'A Confirmatory Factor Analysis Multitrait-Multisource 
Approach to the External Validity of the A D / H D and O D D Dimensions'. The fourth part 
of this chapter presents a conclusion of findings for these aims. 
2. Part 1: 'A Confirmatory Factor Analysis of the Structural Organisation of Parent and 
Teacher Rated DSM-IV AD/HD and ODD Symptoms' 
Prior to C F A of the different models for parent and teacher ratings, data screening 
procedures and results, and descriptive scores for the A D / H D and O D D symptoms for 
both parent and teacher ratings will be presented. 
2.1 Data Screening and Descriptive Scores for the AD/HD and ODD Symptoms 
Data screening was conducted for the A D / H D and O D D symptoms using Prelis 
2.51. Twenty-one missing values were found for parent and teacher ratings of the D S M -
IV A D / H D and O D D symptoms. These values were replaced with the symptom mean 
value. Table 9 shows descriptive information for the parent rated DSM-IV A D / H D and 
O D D symptoms. Table 10 presents the descriptive information for teacher ratings of the 
A D / H D and O D D symptoms. Inspection of these tables shows that the mean scores for 
the A D / H D items ranged from 0.36 (runs) to 1.05 (distracted) for parent ratings, and from 
0.17 (runs) to 0.84 (distracted) for teacher ratings. The standard deviations for the 
124 
Chapter 4: Results of the Current Study 
AD/HD items ranged from 0.46 (waiting turn) to 0.93 (talks) for parent ratings, and 0.43 
(runs) to 0.90 (distracted) for teacher ratings. For the ODD items, the mean scores ranged 
from 0.24 (spiteful) to 0.92 (temper) for parent ratings and from 0.13 (spiteful) to 0.46 
(touchy) for teacher ratings. The standard deviations for the ODD items ranged from 0.58 
(spiteful) to 0.83 (temper) for parent ratings and 0.39 (spiteful) to 0.72 (touchy) for 
teacher ratings. 
Following the guidelines of Curran, West and Finch (1998), scores with skewness 
values > 3 and kurtosis values > 21 were considered moderately non-normal. Table 9 
shows that none of the 18 parent rated AD/HD or ODD symptoms were significantly 
skewed or kurtotic. The mean skewness values for parent rated AD/HD and ODD items 
were 1.12 and 1.29, respectively. The mean kurtosis values for parent rated AD/HD and 
ODD items were 1.02 and 1.87, respectively. Table 10 indicates that for teacher ratings, 
two ODD items, 'defies' (skewness = 3.20) and 'spiteful' (skewness = 3.19), were 
moderately skewed. None of the AD/HD items were significantly skewed. The mean 
skewness values for teacher rated AD/HD and ODD items were 1.53 and 2.37, 
respectively. None of the AD/HD or ODD teacher rated items were significantly kurtotic. 
The mean kurtosis values were 2.35 and 5.94, for AD/HD and ODD items, respectively. 
Overall, parent and teacher ratings of the AD/HD and ODD symptoms were 
within acceptable limits in terms of normal distribution. However, as pointed out, some 
values were significantly skewed (i.e., two teacher rated ODD items). Some authors (e.g., 
Hayduk, 1987) have suggested that the minimum fit function x , as used in this study, is 
robust to departures from normality with skewed Likert data (as in the case of the two 
skewed ODD symptoms in this study), which has a tendency to inflate observed % 
statistics, resulting in conservative judgement about model fit. 
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Table 9 
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2.2. Confirmatory Factor Analysis Findings for Parent Ratings 
Confirmatory factor analysis was used to evaluate the adequacy of seven different 
models of AD/HD and ODD for parent and teacher ratings. These models included a one 
factor model in which all AD/HD and ODD items loaded onto one factor (Model 1, 
Figure 1), a two factor model of separate AD/HD and ODD factors (Model 2a, Figure 2), 
and a two factor model in which IN symptoms loaded onto one factor and HI and ODD 
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symptoms loaded onto a second (Model 2b, Figure 3). Three different three factor 
models were also tested. These included a three factor model corresponding to the DSM-
IV conceptualisation of AD/HD and ODD in terms of separate IN, HI and ODD factors 
(Model 3a, Figure 4), a three factor model in which IN items loaded onto one factor, HYP 
and IMP items loaded onto a second factor, and impulsivity (IMP) and ODD items loaded 
onto a third factor (Model 3b, Figure 5). A three factor model in which IN items loaded 
onto one factor, hyperactivity (HYP) items loaded onto a second factor, IMP and ODD 
items loaded onto a third factor was also tested (Model 3c, Figure 6). The current study 
also tested a four factor model of separate IN, HYP, IMP and ODD factors (Model 4, 
Figure 7). 
For all models tested, the DSM-IV AD/HD and ODD Rating Scale was subjected 
to CFA using LISREL 8.51 (Joreskog & Sorbom, 2001). Joreskog and Sorbom (1996) 
have suggested that when LISREL is used to analyse all variables that are oridinal (as in 
this study), the polychoric matrix be analysed, using weighted least square procedure. 
However, they have also pointed out that when the sample is not sufficiently large, it is 
better to use the covariance matrix with the maximum likelihood method. Thus, for all 
models tested in this study, the covariance matrix with maximum likelihood method was 
used. Given that the parent and teacher ratings were generally normally distributed, the 
actual ratings were used (i.e., the ratings were not transformed). Measures of absolute, 
comparative and parsimonious fit were used to evaluate the fit of each model. Nested 
model comparisons were used to compare competing models of AD/HD and ODD. 
2.2.1 Tests of Absolute Fit 
Tests of absolute fit compare the model under consideration with a model that 
provides a perfect fit to the data. The ability of the postulated model to reproduce the 
correlation/covariance matrix is determined (Kelloway, 1998). The first measure of 
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absolute fit employed in the current study was the minimum fit %2 statistic. A non-
significant %2 value suggests a good fit. However, this statistic is affected by sample size, 
so much so that almost any model will be rejected when the sample is large enough 
(Kelloway, 1998). Therefore, other indices of fit less affected by sample size were also 
reported, including the standardised root mean square residual (SRMR), the root mean 
square error of approximation (RMSEA) and its 90% confidence interval, and the 
goodness of fit index (GFI). The SRMR indicates how well the model reproduces the 
covariance matrix. The SRMR has a range of 0 to 1, with values of .05 or less indicating 
a good fit. Values ranging from .06 to .08 indicate a reasonable fit, and values ranging 
from .08 to . 10 indicate a mediocre fit. SRMR values greater than . 10 are indicative of a 
poor fit (Byrne, 1998). The RMSEA measures how well the model under consideration 
reproduces the population covariance matrix. The complexity of the model is taken into 
consideration by this index. RMSEA values of less than .05 are indicative of a very good 
model fit. Values of up to .08 have been regarded as indicative of a reasonable fit 
(Kelloway, 1998). The RMSEA provides a 90% confidence interval for the point 
estimate. The GFI is calculated based on the ratio of the sum of squared discrepancies to 
the observed variances. This index has a range of 0 to 1, with values greater than .9 
indicative of a very good fit. 
2.2.2 Tests of Comparative Fit 
Tests of comparative fit compare the model under consideration with a model with 
no free paths (i.e., the relationships between the model's variables are not specified). 
Tests of comparative fit employed in the current study included the normed fit index 
(NFI) and the expected cross-validation index (ECVI) and its 90% confidence interval. 
The NFI indicates the percentage of improvement in fit over the model with no free paths. 
An NFI of .8, for instance, indicates that the hypothesised model is 80%) better fitting than 
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the model with no free paths (Kelloway, 1998). The NFI has a range of 0 to 1, with 
values greater than .9 indicating a very good fit. The ECVI estimates the expected 
differences between the implied and actual covariance matrices of all other possible 
callibration samples (Kelloway, 1998). The ECVI has a lower bound of 0, although no 
upper bound. Smaller values indicate a better fit. A 90% confidence interval for the 
point estimate is also produced. 
2.2.3 Tests of Parsimonious Fit 
Tests of parsimonious fit evaluate the parsimony of the model under consideration 
by adjusting other indices of fit for model complexity. The parsimonious goodness of fit 
index (PGFI), for example, adjusts the GFI for degrees of freedom in the model. The 
PGFI was computed in the current study as a measure of parsimonious fit. The PGFI has 
a range of 0 to 1, with higher values indicating a more parsimonious fit. No standard 
exists for how high this value should be to indicate parsimonious fit. Rather, this index is 
best employed to compare competing theoretical models (Kelloway, 1998). 
2.2.4 Nested Model Comparisons 
Nested model comparisons involve comparing alternative models in nested 
relationships (Kellowa, 1998). A nested relationship exists when the model with the least 
number of parameters is a subset of the model with a greater number of parameters. When 
two models stand in a nested sequence, the difference between them may be tested using 
the %2 difference test (Kelloway, 1998). The %2 difference test directly measures the significance 
of the difference in fit between two competing models. The Tucker Lewis Index (TLI) 
may also be used to compare competing models. The TLI indicates the improvement of 
fit over the baseline model, with higher values indicating a better fit. The %2 difference test 
and the TLI were computed in the current study to compare competing models of AD/HD 
and ODD. 
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2.3 Confirmatory Factor Analysis Findings for Models of Parent RatedAD/HD 
and ODD Symptoms 
As a preliminary step, correlations among the 26 AD/HD and ODD symptoms 
were inspected. Table 11 shows the correlation matrix for the DSM-TV AD/HD and ODD 
items. Inspection of this table shows that the IN items were more closely related to each 
other than to the HI and ODD items. The HI items were more closely related to each 
other than the IN and ODD items. This table also shows that the ODD items were more 
closely related to each other than the IN and HI items. 
Table 11 
Correlation Matrix for Parent Ratings of the DSM-IV AD/HD and ODD Symptoms 
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Table 12 shows the results of the analyses for all C F A models tested for parent 
ratings. As shown in this table, the one factor model comprising all AD/HD and ODD 
symptoms fitted the data poorly. The %2 statistic was significant (%2 = 2,184.75, p <.01), 
indicating a poor fit. In addition, the RMSEA (.16) and SRMR (.09) values were high 
and the GFI value (.60) was low. The NFI value indicated that this model was only 70%> 
better fitting than a model with no free paths. The ECVI value was 8.76, and the PGFI 
value (.51) did not indicate a parsimonious fit. 
Model 2a provided a reasonable fit of the data for parent ratings. The % statistic 
was significant (%2 = 1432.43, p <.01). The SRMR and RMSEA values were .07 and .11, 
respectively. The GFI and NFI values were .74 and .80, respectively. The ECVI and the 
PGFI values were 4.82 and .63. Table 12 shows that Model 2b also provided a reasonable 
fit of the data for parent ratings. The %2 statistic was significant (%2 = 1,466.00, p <.01). 
The SRMR and RMSEA values were .08 and .11, respectively. The GFI and NFI values 
were .74 and .80, respectively. The ECVI and the PGFI values were 4.69 and .63. 
Table 12 indicates that the three factor model corresponding to the DSM-IV 
conceptualisation provided a good fit of the data for parent ratings. Although the % 
statistic was significant (x2= 985.80,;? <.01), the SRMR (.06) and RMSEA (.08) values 
were reasonably low, and the GFI value was reasonably high (.82). In comparison with a 
model with no free paths, Model 3a was 86%> better fitting for parent ratings (NFI = .86). 
\ 
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In comparison with all other possible samples, the difference in fit for Model 3a was 
small (ECVI = 2.64). The PGFI value indicated a parsimonious fit (.71). 
The three factor model with cross loadings (Model 3b) provided a good fit of the 
data for parent ratings. Whilst the %2 statistic was significant (%2 = 946.82, g <.01), 
indicating a poor fit, the SRMR (.06) and RMSEA (.08) values for this model were low, 
and the GFI value was high (.85). Model 3b also provided a good fit in comparison with 
a model with no free paths (NFI = .87). In comparison with all other possible samples, 
the expected difference in fit of Model 3b was low (ECVI = 2.53). The PGFI value was 
also reasonably high (.71), indicating a parsimonious fit. 
As shown in Table 12, Model 3 c was provided a reasonable fit of the data. The %2 
statistic was significant (%2= 1,118.29,p <.01). The SRMR (.07) and RMSEA (.09) 
values were reasonably low. The GFI value was .82 and the NFI value (.85) indicated 
that this model was 85% better fitting than a model with no free paths. The ECVI value 
was reasonably low (3.05), and the model's parsimonious fit was reasonable (PGFI = 
.69). 
Table 12 indicates that the four factor model provided a very good fit of the data 
in an absolute sense. The% statistic was significant (% = 875.71,p<.0\), however, the 
SRMR (.05) and RMSEA (.07) values for this model were low, and the GFI value was 
high (.87). In comparison with a null model, the four factor model also provided a very 
good fit of the data. Table 12 shows that Model 4 was 88% better fitting than a model in 
which relationships between variables were not specified. The ECVI value for Model 4 
was small (2.28), indicating that this model provided a good fit in comparison with all 
possible callibration samples. The PGFI value was high (.72), indicating a parsimonious 
fit. 
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Table 12 
Fit Indices for Parent Ratings of Models 1, 2a, 2b, 3a, 3b, 3c, and 4 
Model ~^ ~d[ RMSEA SRMR GFI NFI ECVI PGFI 
(90% CI) (90% CI) 
1 (AD/HD + 2184.75l 299 T6 .09 O60 .70 8/76 JT 
O D D ) (.16-.17) (8.33-9.21) 
2a (AD/HD vs 1432.43 [ 298 Tl .07 074 .80 4k82 .63~ 
O D D ) (.11-.12) (4.51-4.26) 
2b (IN vs 1466.00' 298 JI .08 074" .80 4^69 .63~ 
HI/ODD) (.11-.12) (4.38-5.01) 
3a(INvsHIvs 985.80l 296 .08 M 0^ 82 M 2M 7Jt\ 
ODD) (.07-.08) (2.43-2.87) 
3b (IN vs HI 946.821 293 M M 085 .87 153 7JT 
vs IMP/ODD) (.07 -.08) (2.33 - 2.76) 
3c (INvs 1118.29' 296 .09 .07 082 .85 0 5 W 
HYPvs (.08-.09) (2.81-3.30) 
IMP/ODD) 
4 (IN vs HYP 875.71' 293 .07 .05 087 .88 128 7J2 
vsIMPvs (.06-07) (2.09-2.49) 
ODD) 
Note. ' = p<01; df= degrees of freedom; RMSEA = root mean square error of 
approximation; CI = confidence interval; S R M R = standardised root mean square 
residual; GFI = goodness of fit index; NFI = normed fit index; ECVI = expected cross-
validation index; PGFI = parsimonious goodness of fit index; IN = inattention; HI = 
hyperactivity/impulsivity; H Y P = hyperactivity; IMP = impulsivity; O D D = oppositional 
behaviour; A D / H D = inattention/hyperactivity/impulsivity. 
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Taken together, these findings indicate that Models 3a, 3b and 4 were the 
preferred models, providing a good fit of the data in an absolute sense. Models 3c, 2a and 
2b provided a reasonable fit, whereas Model 1 provided a poor fit of the data. To 
compare the preferred models (i.e., Models 3a, 3b and 4), the TLI and the %2 difference test 
were computed. Model 1 served as the baseline model in these analyses. 
Table 13 shows the results of the % difference test and the TLI. Inspection of this 
table indicates that Model 4 provided a statistically better fit than Model 1. Models 3a 
and 3b also provided a statistically better fit than Model 1. The difference in fit between 
each of these models and Model 1 was substantial. For example, the difference m % for 
Models 3a and 1 was 1,198.95. Findings also indicated that Model 4 provided a 
statistically better fit than both Models 3a and 3b. However, the differences in fit 
between Model 4 and Model 3 a and Model 4 and Model 3b were very small in 
comparison with the difference in fit between Models 4 and 1. For example, the 
difference in fit between Models 4 and 1 using the %2 difference test was 1,309.04. The 
difference in fit between Models 4 and 3a, however, was only 110.09. Model 3b also 
provided a better fit than Model 3 a, however, this difference in fit was also very small 
(i.e., x2 = 38.98). Table 13 shows that the TLI values for the comparisons of Models 4 
and 3a, and Models 3b and 3a were low compared with the comparisons of Models 4 and 
1, Models 3 and 1, and Models 3b and 1. These results imply that Models 4 and 3b 
provided a statistically better fit than Model 3 a, however, the improvement in fit of these 
models over Model 3a was minimal. 
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Table 13 
Comparison of Models Using the ^ Difference Test and the TLI 
X difference test 1 LI 
df 
4vsl 6 1,309.04 .68 
3avsl 3 1,198.95 .63 
3bvsl 6 1,237.93 .64 
4vs3a 3 110.09 .15 
4vs3b 0 71.11 .11 
3bvs3a 3 38.98 .04 
Note. All Rvalues were significant at p <.001; df= degrees of freedom; TLI = Tucker 
Lewis Index. 
Table 14 shows the factor loadings for parent ratings of Models 3a, 3b and 4. For 
Model 3 a, all factor loadings were significant. Loadings were squared to determine the 
amount of variance in each symptom accounted for by its factor. For Model 3 a, the IN, 
HI and O D D factors all accounted for a significant amount of variance in their respective 
symptom sets. For instance, the IN factor accounted for 4 5 % to 6 4 % of the variance in its 
symptoms, the HI factor accounted for 43% to 56%>, and the O D D factor accounted for 
4 5 % to 61%) of the variance in its symptoms. 
For Model 4, all factor loadings were also significant. All four factors accounted 
for a significant amount of variance in their respective symptom sets. The IN factor 
accounted for 4 5 % to 64%> of the variance in its symptoms, the H Y P factor accounted for 
3 8 % to 5 5 % of the variance in its symptoms and the IMP factor accounted for 5 0 % to 
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67% of the variance in its respective set of symptoms. The ODD factor accounted for 
46% to 62% of the variance in its symptoms. 
For Model 3b, all factor loadings were significant. The amount of variance 
accounted for by the IN (44%-64%) and HI (19% - 53%) factors in their respective 
symptom sets was substantial. However, the amount of variance accounted for by the 
IMP/ODD in its symptoms, particularly the IMP symptoms was low. For instance, the 
amount of variance in the IMP symptoms 'blurts', accounted for by the IMP/ODD factor 
was 2%. The IMP/ODD factor accounted for 6% of the variance in the IMP symptom 
'waiting' and 11%> of the variance in the IMP symptom 'interrupts'. The amount of 
variance accounted for in the IMP symptoms was also low in comparison with the amount 
of variance in these symptoms accounted for by the HI factor. For instance, for the IMP 
symptoms 'blurts', the HI factor accounted for 31%> of the variance. The HI factor 
accounted for 31% of the variance in the symptom 'waiting' and 19%> of the variance in 
the symptom 'interrupts'. The finding that the IMP/ODD factor accounted for a small 
amount of variance in the IMP symptoms in an absolute sense, as well as in comparison 
with the amount of variance in these symptoms accounted for by the HI factor, argue in 
favour of Models 3a and 4 over Model 3b. 
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Table 14 
































































































































hyperactivity/impulsivity; IMP = impulsivity; H Y P = hyperactivity; O D D = oppositional 
behaviour. 
In order to determine the relative importance of Models 3 a and 4, the factor 
correlations among the factors in Model 3a and 4 were examined. Tables 15 and 16 show 
the correlations among the factors for Models 3a and 4, respectively. Table 15 shows that 
for Model 3 a, the correlations between the IN and HI, the IN and O D D and the HI and 
O D D factors were .74, .60, and .74, respectively. Fisher's r to z transformation test 
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indicated that the correlation between IN and HI was significantly higher (p <.001) than 
the correlation between IN and ODD. The correlation between HI and ODD factors was 
also significantly higher (p <001) than the correlation between the IN and ODD factors. 
There was no significant difference between the correlations for the IN and HI and the HI 
and ODD factors. 
Table 16 shows the correlations between the IN, HYP, IMP and ODD factors for 
Model 4. Of particular importance in this model is the correlation between the HYP and 
IMP factors. This correlation was particularly high (r = .82) in an absolute sense. 
Fisher's r to z transformation test indicated that the correlation between the HYP and IMP 
factors was significantly higher (p < .001) than the correlations between the IN and IMP, 
and the ODD and IMP factors. The correlation between the HYP and IMP factors was 
also significantly higher (p <001) than the IN and HYP factors and the IN and ODD 
factors. The high correlation between the HYP and IMP factors in Model 4 argues in 
favour of a model in which HYP and IMP are grouped together in the same factor. This 
implies more support for Model 3 a than Model 4. 
Table 15 
Factor Correlations for Model 3a 
IN HI ODD 
TN LOO 
HI .74 1.00 
ODD .60 .74 1.00 
Note. IN = inattention; HI = hyperactivity/impulsivity; 
ODD = oppositional behaviour. 
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Table 16 
Factor Correlations for Model 4 
IN HYP IMP ODD 
TN LOO 
HYP .77 1.00 
IMP .63 .82 1.00 
ODD .60 .67 .74 1.00 
Note. IN = inattention; HI = hyperactivity/impulsivity; 
ODD = oppositional behaviour. 
2.3.1. Second-Order Factor of AD/HD and ODD 
Arising from the results of the CFA, in which Model 3 a (separate IN, HI and ODD 
factors) was the preferred model, the current study also tested a second-order factor 
model to determine whether the IN, HI and ODD dimensions could be accounted for by a 
higher order factor of disruptive behaviour. This model, therefore, comprised a single 
second order factor of disruptive behaviour accounting for each of three IN, HI and ODD 
first order factors (Model 5, Figure 12). 
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Figure 12 
Model 5: Second Order Model of AD/HD and ODD 
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The results of the C F A for Model 5 indicated that this model provided a good fit 
of the data in an absolute sense. Although the x2 statistic was significant (x2 = 985.80,/? 
<.01), the SRMR (.06) and RMSEA (.08) values were reasonably low, and the GFI value 
was reasonably high (.84). In comparison with a model with no free paths, Model 5 was 
86%) better fitting (NFI = .86). In comparison with all other possible samples, the 
difference in fit for Model 5 was small (ECVI = 2.64). The PGFI value indicated a 
parsimonious fit (.71). Overall, there was some support for the second order factor 
model. 
2.4 Confirmatory Factor Analysis Findings for Models of Teacher Rated AD/HD 
and ODD Symptoms 
As a preliminary step, correlations among the 26 DSM-IV AD/HD and ODD 
symptoms were inspected. Table 17 shows that the IN items were more closely related to 
each other than to the HI and ODD items. The HI items were more closely related to each 
other than the IN and ODD items. This table also shows that the ODD items were more 
closely related to each other than the IN and HI items. 
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Table 17 
Correlation Matrix for Teacher Ratings of the DSM-TV AD/HD and ODD Symptoms 
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Effort Loses Distracted Forgetful Fidgets 
(6) (7) (8) (9) (10) 
1.00 
.62 1.00 
.74 .65 1.00 
.60 .71 .58 1.00 
.53 .66 .46 .78 
.46 .56 .42 .65 
.44 .57 .38 .72 
.39 .52 38 .66 
.46 .59 .33 .59 
.31 .47 .26 .56 
.44 .56 .38 .67 
.38 .56 .34 .59 
.40 .36 .27 .45 
.42 .44 .26 .48 
.44 .39 .32 .47 
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Table 18 shows the results of the analyses for all CFA models tested. This table 
indicates that the one factor model fitted the data poorly. The RMSEA (.23) and SRMR 
(.11) values were high, and the GFI value was low (.44). Model 1 was only 61% better 
fitting than a model with no free paths (NFI = .61). The ECVI value was 17.23, and the 
PGFI value did not indicate a parsimonious fit (.37). 
Model 2a provided a mediocre fit of the data. The SRMR and RMSEA values 
were .10 and .20, respectively. The GFI and NFI values were .49 and .68, respectively. 
The ECVI and the PGFI values were 13.89 and .42. Model 2b was also found to provide 
a mediocre fit of the data. The SRMR and RMSEA values were .09 and .16, respectively. 
The GFI and NFI values were .59 and .73, respectively. The ECVI and the PGFI values 
were 9.59 and .50. 
Table 18 shows that Model 3 a provided a mediocre fit of the data. The SRMR 
(.08) and RMSEA (.12) values were reasonably low and the GFI value was (.82) 
reasonably high. In comparison with a model with no free paths, Model 3a was 80% 
better fitting (NFI = .80). In comparison with all other possible samples, the difference in 
fit for Model 3a was small (ECVI = 5.88). The PGFI value indicated a parsimonious fit 
(.71). 
Results indicated that Model 3b also provided a reasonably good fit of the data. 
The SRMR (.07) and RMSEA (.11) values were reasonably low, and the GFI value was 
reasonably high (.72). Model 3b also provided a good fit in comparison with a model 
with no free paths (NFI = .80). In comparison with all other possible samples, the 
expected difference in fit for Model 3b was low (ECVI = 5.66). The PGFI value 
indicated a reasonably parsimonious fit (.60). 
Model 3c provided a mediocre fit of the data in an absolute sense. The RMSR 
(.08) and RMSEA (.15) values were reasonably low, and the GFI value was moderately 
\ 
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high (.63). In comparison with a model with no free paths, Model 3c was 75% better 
fitting for parent ratings (NFI = .75). In comparison with all other possible samples, the 
difference in fit for Model 3a was reasonably small (ECVI = 8.31). The PGFI value 
indicated a somewhat parsimonious fit (PGFI = .53). 
Model 4 was found to provide a good fit of the data. The SRMR (.07) and 
RMSEA (.10) values were reasonably low, and the GFI value was reasonably high (.74). 
In comparison with a model with no free paths, this model also provided a very good fit 
of the data. Table 18 shows that Model 4 was 83%> better fitting than a model in which 
relationships between variables were not specified. The ECVI value for Model 4 was 
small (5.04), indicating that this model provided a good fit in comparison with all 
possible samples. The PGFI value was moderate (.62), indicating a parsimonious fit. 
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Table 18 
Fit Indices for Teacher Ratings of Models 1, 2a, 2b, 3a, 3b, 3c, and 4 
Model x1 W R M S E A S R M R GFI NFI ECVI PGFI 
(90% CI) (90% CI) 
1 (AD/HD + 2,093.21' 299 23 Tl M .61 1723 .37 
O D D ) (.22-.23) (16.34-18.15) 
2a (AD/HD 1,684.51' 298 20 TO .49 .68 13.89 .42 
vsODD) (.19-.21) (13.11-14.72) 
2b (IN vs 1,465.80' 298 T6 .09 .59 J3 9^ 59 .50 
HI/ODD) (.15 -.17) (8.95 - 10.26) 
3a (IN vs HI 1,078.10! 296 A2 M .71 .80 5^ 88 .60 
vsODD) (.11-.12) (5.41-6.38) 
3b (IN vs HI 1,050.73' 293 Tl .07 J2 .80 566 .60 
vs (.11-.12) (5.20-6.16) 
IMP/ODD) 
3c (INvs 1,335.11' 296 T5 .08 63 J5 81! .53 
HYPvs (.14-.15) (7.72-8.93) 
IMP/ODD) 
4 (INvs 929.17' 293 TO .07 ?74 .83 5M JS2~ 
HYPvs IMP (.10-.11) (4.61-5.49) 
vs O D D ) 
Note. ' = p<01; df= degrees of freedom; R M S E A = root mean square error of 
approximation; CI = confidence interval; S R M R = standardised root mean square 
residual; GFI = goodness of fit index; NFI = normed fit index; ECVI = expected cross-
validation index; PGFI = parsimonious goodness of fit index; IN = inattention; HI = 
hyperactivity/impulsivity; H Y P = hyperactivity; IMP = impulsivity; O D D = oppositional 
behaviour; AD/HD = inattention/hyperactivity/impulsivity. 
Taken together, these findings indicate that Models 3a, 3b and 4 were the 
preferred models, providing a reasonably good fit of the data. Models 3 c, 2a and 2b 
provided a mediocre fit, and Model 1 fitted the data poorly. To compare the preferred 
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models (i.e., Models 3a, 3b and 4), the TLI and the x2 difference test were computed. Model 
1 served as the baseline model in these analyses. 
Table 19 shows the results of the x2 difference test and the TLI. Inspection of this 
table indicates that Model 4 provided a statistically better fit than Model 1. Models 3 a 
and Models 3 b also provided a statistically better fit than Model 1. The difference in fit 
between each of these models and Model 1 was substantial. For example, the difference 
in x2 between Models 3 a and 1 was 1,015.11. Findings also indicated that Model 4 
provided a statistically better fit than both Models 3a and 3b. However, the differences in 
fit between Model 4 and Model 3a and Model 4 and Model 3b were minimal in 
comparison with the difference in fit between Models 4 and 1. For example, the 
difference in fit between Models 4 and 1 using the x difference test was 1,164.04, whereas 
the difference in fit between Models 4 and 3a was 148.93. Model 3b also provided a 
better fit than Model 3a, however, this difference in fit was also small (i.e., x2 =28.10). 
Table 19 shows that the TLI values for the comparisons of Models 4 and 3a, and Models 
3b and 3a were low compared with the comparisons of Models 4 and 1, Models 3 and 1, 
and Models 3 b and 1. These results imply that whilst Models 4 and 3 b provided a 
statistically better fit than Model 3 a, the improvement in fit of these models over Model 
3a was small. 
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Table 19 
Comparison of Models Using the £Difference Test and the TLI 
X difference test TLI 
- d£ 
4vsl 6 1,164.04 .64 
3avsl 3 1,015.11 .56 
3bvsl 6 1,042.48 .57 
4vs3a 3 148.93 .18 
4vs3b 0 121.56 .16 
3bvs3a 3 28.10 . .02 
Note. All rf values were significant at p <.001; df= degrees of freedom; TLI = Tucker 
Lewis Index. 
Table 20 shows the factor loadings for Models 3 a, 3 b and 4. For Model 3 a, all 
factor loadings were significant. Loadings were squared to determine the amount of 
variance in each symptom accounted for by its factor. The IN, HI and ODD factors all 
accounted for a significant amount of variance in their respective symptom sets. For 
instance, the IN factor accounted for 58% to 77% of the variance in its symptoms, the HI 
factor accounted for 55% to 79%, and the ODD factor accounted for 36% to 69% of the 
variance in its symptoms. 
All factor loadings were significant for Model 4. The IN factor accounted for 58% 
to 77%) of the variance in its symptoms, the HYP factor accounted for 53%> to 77% of the 
variance in its symptoms and the IMP factor accounted for 69%) to 90% of the variance in 
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its respective set of symptoms. The ODD factor accounted for 36% to 69% of the 
variance in its symptoms. 
For Model 3b, all factor loadings were significant. The amount of variance 
accounted for by the IN (58%>-77%>) and HI (53% - 69%>) factors in their respective 
symptom sets was substantial. However, the amount of variance accounted for by the 
IMP/ODD in its symptoms, particularly the IMP symptoms was low. For instance, the 
amount of variance in the IMP symptoms 'blurts', 'waiting' and 'interrupts' accounted for 
by the IMP/ODD factor was 9%, 19% and 14%>. The amount of variance accounted for in 
the IMP symptoms by the IMP/ODD factor was also low in comparison to the amount of 
variance in these symptoms accounted for by the HI factor. For the 'blurts', 'waiting' and 
'interrupts' symptoms, the HI factor accounted for 64%>, 56%> and 55%> of the variance, 
respectively. The finding that the IMP/ODD factor accounted for a small amount of 
variance in the IMP symptoms in an absolute sense, as well as in comparison with the 
amount of variance in these symptoms accounted for by the HI factor, argue in favour of 
Models 3a and 4 over Model 3b for teacher ratings. 
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Table 20 
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HI = hyperactivity/impulsivity; 
IMP = impulsivity; H Y P = hyperactivity; O D D = oppositional behaviour. 
In order to determine whether Model 3 a or 4 was better, the correlations among 
the factors for these models were examined. Tables 21 and 22 show the correlations 
among the factors for Models 3a and 4, respectively. Table 21 shows that for Model 3a, 
the correlations between the IN and HI, the IN and O D D and the HI and O D D factors 
were .61, .58, and .73, respectively. Fisher's r to z transformation test indicated that the 
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correlation between the HI and ODD factors was significantly higher (p <.05) than the 
correlation between the IN and HI factors and significantly higher (p <.01) than the IN 
and ODD factors. 
Table 22 shows the correlations between the IN, HYP, IMP and ODD factors for 
Model 4. The correlation between the HYP and IMP factors was very high (r = .86). 
This correlation was significantly higher (p <.001) than the correlations between the IN 
and IMP, the ODD arid IMP, and the IN and ODD factors. The correlation between the 
HYP and IMP factors was also significantly higher (p < .01) than the correlation between 
the IN and HYP factors. The high correlation between the HYP and IMP factors 
indicates support for a model in which the HYP and IMP factors are combined (i.e., 
Model 3a) over a model in which they are separated (i.e., Model 4). 
Table 21 
Factor Correlations for Model 3a 
TN HI ODD 
_ _ 
.61 1.00 
.58 .73 1.00 
Note. All correlations were significant at p <.001; IN = inattention; HI = 
hyperactivity/impulsivity; ODD = oppositional behaviour. 
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Table 22 
Factor Correlations for Model 4 
T N HYP IMP ODD 
1.00 
.75 1.00 
.55 .86 1.00 
.62 .73 .65 1.00 
Note. All correlations were significant at p <.001; IN = inattention; H Y P = hyperactivity; 
IMP = impulsivity; O D D = oppositional behaviour. 
Overall, therefore, these findings indicate that Model 3 a is the most preferred 
model for the organisation of teacher rated DSM-IV A D / H D and O D D symptoms in the 
current study. Although Models 4 and 3b provided a statistically better fit than Model 3a, 
the difference in fit was small. In addition, the IMP/ODD factor in the three factor model 
with cross loadings accounted for a small amount of unique variance in the impulsivity 
symptoms to allow for an adoption of Model 3b. The correlation between the H Y P and 
IMP factors in the four factor model was too high to strongly argue in favour of Model 4. 
2.4.1 Second Order Model of AD/HD and ODD 
Arising from the results of the CFA, in which Model 3 a (separate IN, HI and O D D 
factors) was the most preferred model, the current study also tested second-order factor 
model to determine whether the IN, HI and O D D dimensions could be accounted for by a 
higher order factor of disruptive behaviour based on teacher ratings (Model 5, Figure 12). 
The results of the teacher ratings for the C F A for Model 5 indicated that this model 
provided a mediocre fit of the data in an absolute sense. The % statistic was significant 
(X2= 1,078.10,p <.01). The S R M R (.08) and R M S E A (.12) values were reasonably low, 
and the GFI value was reasonably high (.71). In comparison with a model with no free 
paths, Model 5 was 8 0 % better fitting (NFI = .80). In comparison with all other possible 
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samples, the difference in fit for Model 5 was small (ECVI = 5.88). The PGFI value 
indicated a relatively parsimonious fit (.60). Thus, there was some support for this model. 
3. Part 2: 'A Confirmatory Factor Analysis Multitrait-Multisource Investigation of the 
DSM-IV AD/HD and ODD Symptoms' 
Prior to the CFA MT-MS analysis, the descriptive scores for the AD/HD and 
ODD symptom parcels will be presented. As previously discussed, AD/HD and ODD 
symptom parcels were used in this analysis due to convergence problems. These parcels 
consisted of two IN parcels for parents and teachers, two HI parcels for parents and 
teachers and two ODD parcels for parents and teachers. These parcels were the same for 
parents and teachers. The IN parcel 1 consisted of the first IN symptoms on the DSM-IV 
AD/HD and ODD Rating Scale (i.e., items 1-5), and IN parcel 2 consisted of the 
remaining four IN symptoms on the DSM-IV AD/HD and ODD Rating Scale (i.e., items 
6-9). The HI parcel 1 consisted of the first five HI symptoms (i.e., items 10-14), and IN 
parcel 2 consisted of the remaining four HI symptoms (i.e., items 15-18). The ODD 
parcel 1 consisted of the first four ODD symptoms (i.e., items 19-22), and the ODD 
parcel 2 consisted of the remaining four ODD symptoms on the DSM-TV AD/HD and 
ODD Rating Scale (i.e., items 23-26). 
3.1 Data Screening and Descriptive Scores 
Descriptive data for the DSM-IV AD/HD and ODD symptom parcels were 
computed using PRELIS 2.51. Given that missing values had already been replaced as 
part of the data screening process for the first aim of the current study, there were no 
further missing values. Table 23 shows descriptive information for parent ratings of the 
DSM-TV AD/HD and ODD dimensions and symptom parcels. Following the previously 
discussed guidelines of Curran et al. (1998), scores with skewness values > 3.00 and 
kurtosis values > 21 were considered moderately non-normal. Inspection of this table 
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indicates that none of the parent rated AD/HD or ODD dimensions or symptom parcels 
were significantly skewed or kurtotic. The mean skewness values for parent rated IN, HI 
and ODD parcels were 1.07,1.21, 1.41, respectively. The mean kurtosis values for parent 
rated IN, HI and ODD parcels were 2.04, 1.62, 2.28, respectively. 
Table 23 
Descriptive Scores for Parent Ratings of the AD/HD and ODD Symptom Dimensions and 
Parcels 
M SD Skewness Kurtosis 
IN 6.74 5.28 1.17 1.30 
HI 5.51 5.17 1.37 1.97 
ODD 5.30 4.73 1.45 2.29 
IN Parcel 1 
IN Parcel 2 
Mean IN Parcels 
HI Parcel 1 
HI Parcel 2 
Mean HI Parcels 
O D D Parcel 1 
ODD Parcel 2 





































Note. M = mean; SD = standard deviation; IN = inattention; HI = 
hyperactivity/impulsivity; ODD = oppositional behaviour. 
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Table 24 presents the descriptive information for teacher ratings of the AD/HD 
and ODD symptom parcels. This table indicates that none of the AD/HD or ODD parcels 
were significantly skewed or kurtotic. The mean skewness values for teacher rated IN, HI 
and ODD items were 1.44, 1.61, and 2.11, respectively. The mean kurtotic values were 
1.60, 1.70, and 4.53, respectively. Overall, therefore, parent and teacher ratings of the 
AD/HD and ODD dimensions and symptom parcels were generally normally distributed. 
Table 24 
Descriptive Scores for Teacher Ratings of the AD/HD and ODD Symptom Dimensions 
and Parcels 
M SD Skewness Kurtosis 
fN 5J00 5^82 L46 L71 
HI 3.50 5.14 1.66 2.03 
ODD 2.29 3.76 2.02 3.75 
IN Parcel 1 2J58 3^28 L29 L26 
IN Parcel 2 2.11 2.68 1.58 1.94 
Mean IN Parcels 2^50 Z98 L44 L60 
HI Parcel 1 220 336 L72 2T4 
HI Parcel 2 1.30 2.02 1.49 1.26 
Mean HI Parcels L75 2^69 L61 L70 
ODD Parcel 1 L03 L95 2~41 6A2 
ODD Parcel 2 1.26 2.00 1.80 2.63 
Mean ODD Parcels U5 L9l 2JT 4^53 
Note. M = mean; SD = standard deviation; IN = inattention; HI = 
hyperactivity/impulsivity; ODD = oppositional behaviour. 
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3.2 A Correlated Trait-Correlated Source CFA Approach to a Multitrait-
Multisource Analysis of the DSM-IV AD/HD and ODD Symptoms 
The CFA MT-MS procedures described by Byrne (1998, chapter 6) were 
employed to evaluate the convergent and discriminant validity of the IN, HI and ODD 
symptom parcels. Using this approach, convergent and discriminant validity is assessed 
at the matrix level and the individual symptom parcel level. The postulated model is 
shown in Figure 8 (p. 100). At the matrix level, the postulated multitrait-multisource 
model is compared with a nested series of more restrictive models. As Figure 8 shows, 
the postulated model comprises freely correlated traits and freely correlated sources. The 
three more restrictive models comprise: no traits and freely correlated sources (Model 2; 
Figure 9); perfectly correlated traits and freely correlated sources (Model 3; Figure 10), 
and; freely correlated traits and uncorrelated sources (Model 4; Figure 11). The ideal 
outcome is for Model 1 to provide a statistically significant improvement in fit over 
Models 2 and 3. A minimal difference between Models 1 and 4 is also ideal (Byrne, 
1998). At the individual symptom parcel level, the individual symptom parcels of the 
postulated model are examined. For the current study, this included an examination of 
the amount of trait, source and error variance in the AD/HD and ODD symptom parcels, 
as well as an examination of the correlations between the trait factors (i.e., IN, HI and 
ODD trait factors), and the correlation between the source factors (i.e., parent and teacher 
source factors). The ideal outcome is for each symptom parcel to have a substantial 
amount of trait variance. The degree of trait variance is indicative of the amount of 
convergent validity for each symptom parcel. The greater the trait variance, the stronger 
the convergent validity. The trait variance should also be greater than the source variance 
for each symptom parcel. If the source variance is greater than trait variance, even if the 
trait variance is statistically significant, support for the convergent validity of the 
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symptom parcel is reduced (Byrne, 1998). Greater source than trait variance also reduces 
the discriminant validity of the symptom parcels. Correlations among trait factors should 
be negligible to provide evidence of discriminant validity. Correlations among sources 
should also be minimal to support the discriminant validity of the sources (Byrne, 1998). 
3.2.1 Testing for Convergent and Discriminant Validity at the Matrix 
Level: Comparison of Models 
Table 25 shows the results of the CFA MT-MS analysis for the four models. As 
will be noticed, Model 1 (freely correlated traits and freely correlated sources) provided a 
good fit in an absolute sense. Although the x2 value was significant (x2 (38) = 206.51, p < 
.01), indicating a poor fit for this model, the RMSEA SRMR and ECVI values were .14, 
.06 and 1.34, respectively, indicating a moderate to good for this model. In addition, the 
GFI, NFI and PGFI values were .86, .90 and .42, indicating a moderate to good fit. 
3.2.2 Evidence of Convergent Validity of the Traits 
To evaluate the convergent validity of the IN, HI and ODD traits, Model 1 was 
compared with Model 2. As will be clear by now, in Model 1, the traits are specified, and 
'y 
in Model 2, the traits are not specified. The difference in x provided the basis for 
•y 
judgement, with a significant difference in % supporting evidence of convergent validity 
for the traits. Table 26 shows that the x2 difference test was highly significant (Ax2 (15) = 
993.39 p. <.001). The differences in practical fit were also substantial (ARMSEA =.22; 
ASRMR = 2.3; AGFI = .40; A NFI = .49; AECVI = 5.93; APGFI = .11). These findings 
support the convergent validity of the traits at the matrix level. 
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Table 25 
Summary of Goodness of Fit Indices for Multitrait-Multisource Models 
Model df x R M S E A S R M R GFI NFI ECVI (90% PGFI 
(90% CI) CI) 
Model 1 38 206.51 .14 .06 .86 .90 1.34 .42 
Freely correlated (.12-.16) (1.15-1.57) 
traits; freely 
correlated methods 
Model 2 53 1,199.90 36 29 A6 Al 121 31 
No traits; freely (.34 - .37) (6.69 - 7.88) 
correlated sources 
Model 3 4l 316.81 T8 M .80 .84 L82 A2 




Model 4 39" 228.87 T5 T2 .85 .89 L42 A3 
Freely correlated (.13-.17) (1.21-1.65) 
traits; uncorrelated 
sources 
Note. df= degrees of freedom; RMSEA = root mean square error of approximation; 
SRMR = standardised root mean square residual; GFI = goodness of fit index; NFI = 
normed fit index; ECVI = expected cross validation index; PGFI = parsimonious 
goodness of fit index; CI = confidence interval. 
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Table 26 
Differential Goodness of Fit Indices for Multitrait-Multisource Nested Model 
Comparisons 
Difference in 
df x1 R M S E A S R M R GFI NFI ECVI PGFI 
Models Compared 15 993.39' 22 23 .40 .49 5^ 93 Tl 
Model 1 vs Model 2 
(convergent validity 
of traits) 
Model 1 vs ModeB 3 110.03' .04 .00 .06 .06 .48 .00 
(discriminant 
validity of traits) 
Model 1 vs Model 4 1 22.36' .01 .06 .01 .01 .08 .01 
(discriminant 
validity of sources) 
Note. =p <.001; df= degrees of freedom; R M S E A = root mean square error of 
approximation; S R M R = standardised root mean square residual; GFI = goodness of fit 
index; NFI = normed fit index; ECVI = expected cross validation index; PGFI = 
parsimonious goodness of fit index. 
3.2.3 Evidence of Discriminant Validity of the Traits 
To evaluate the discriminant validity of the IN, HI and O D D , Model 1 was 
compared with Model 3. In Model 3, the traits are perfectly correlated. The greater the 
discrepancy between the indices of fit, the stronger the support for evidence of 
discriminant validity. Table 26 shows that this comparison yielded a highly significant 
Ax value (Ax (3) = 110.03,p <.001). Differences in practical fit indices were also 
evident (i.e., A R M S E A = .04; AGFI = .06; ANFI = .06; A ECVI = .48). These findings 
indicate support for the discriminant validity of the traits at the matrix level. 
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3.2.4 Evidence of Discriminant Validity of the Sources 
To determine the discriminant validity of the parent and teacher sources, Model 1 
was compared with Model 4. As will be recalled, in Model 4, the sources were 
uncorrelated. In this case a significant Ax2 and substantial changes in RMSEA, SRMR, 
GFI, NFI, ECVI and PGFI values suggest a lack of discriminant validity, and thus, 
common method bias across methods of measurement. Table 26 shows that the although 
the x2 values for Model 4 (x2 (39) = 228.87,/? <.001) and Model 1 (x2 (38) = 206.51,/? 
<.001) were similar, the Ax2 value was significant (Ax2(i) = 22.36,p <.001), suggesting a 
lack of discriminant validity for the sources. Most of differences in practical fit, however 
were negligible (i.e., ARMSEA = .01 ASRMR = .06; AGFI = .01; ANFI = .01; AECVI = 
.08; APGFI = .01), supporting the discriminant validity of the sources. 
3.3 Testing for Convergent and Discriminant Validity: Comparison of Symptom 
Parcels 
To examine the convergent and discriminant validity of the AD/HD and ODD 
symptom parcels, the factor loadings for each symptom parcel and the factor correlations 
between the IN, HI and ODD trait factors on one hand and the parent and teacher source 
factors on the other hand of Model 1 were examined. 
3.3.1 Evidence of Construct Validity of the Traits in the IN, HI and ODD 
Symptom Parcels 
Convergent validity of the different symptom parcels is represented by the 
magnitude of the trait loadings. Trait loadings were squared to determine the amount of 
trait, source and error variance in the symptom parcels. Table 27 shows the amount of 
trait, source and error variance in the AD/HD and ODD parent and teacher symptom 
parcels. 
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3.3.1.1 Parent Rated Symptom Parcels 
Table 27 shows that three of four parent rated AD/HD symptom parcels (IN 2, HI 
1, and HI 2) and the two ODD symptom parcels (ODD 1, ODD 2) contained a significant 
amount of trait variance, providing evidence to support their convergent validity. The IN 
2 parcel contained only 1.4%> trait variance, with the HI 1 and HI 2 parcels containing 
17.6%) and 57.8%> trait variance, respectively. The ODD 1 and ODD 2 parcels contained 
46.2% and 43.6% of trait variance, respectively. The parent rated IN 1 parcel did not 
contain a significant amount of trait variance (0.4%>). The average amount of trait 
variance for the parent rated IN parcels was 0.9%. The average trait variance for the HI 
parcels was 37.7%), and the average trait variance for the ODD parcels was 43.6%>. Taken 
together, these findings provide reasonable support for the convergent validity of the HI 
and ODD traits. 
Table 27 also shows that all six parent rated AD/HD and ODD symptom parcels 
contained significant source variance. The IN 1 parcel contained 79.2% source variance, 
and the IN 2 parcel contained 70.6%> source variance. The values for the HI 1 and HI 2 
parcels were 46.2%> and 29.2%o. The ODD 1 and ODD 2 symptom parcels contained 
31 A% and 36.0% source variance, respectively. The average source variance for the IN, 
HI and ODD parcels was 74.9%, 37.7%, and 33.7%, respectively. The amount of error 
variance in all parent rated AD/HD and ODD parcels was also significant. Taken 
together, these findings can be interpreted as reducing support for the convergent validity 
of the HI and ODD traits supported in the earlier analyses. 
3.3.1.2 Teacher Rated Symptom Parcels 
Table 27 shows that two of four teacher rated AD/HD symptom parcels (IN 1, IN 
2) and the two ODD symptom parcels (ODD 1, ODD 2) contained a significant amount of 
trait variance, providing evidence to support their convergent validity. The IN 1 parcel 
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contained 27% trait variance and the IN 2 parcel contained 60.8%> trait variance. The trait 
variance for the ODD 1 and ODD 2 symptom parcels was 2.9% and 5.3%. The HI 1 
(0.2%) and HI 2 (0.4%>) symptom parcels did not contain a significant amount of trait 
variance (0.4%>). The average amount trait variance for the teacher rated IN parcels was 
43.9%. The average trait variance for the HI parcels was 0.3%, and the average trait 
variance for the ODD parcels was 4.1%>. These findings provide reasonable support for 
the convergent validity of the IN trait. 
Table 27 also shows that all six teacher rated AD/HD and ODD symptom parcels 
contained significant source variance, including the IN parcels. The IN 1 parcel 
contained 46.2%> source variance, and the IN 2 parcel contained 51.8%> source variance. 
These values reduce support for the convergent validity of this trait. The values for the 
HI 1 and HI 2 parcels were 84.6% and 67.2%. The ODD1 and ODD 2 symptom parcels 
contained 62.4%> and 54.8%> source variance, respectively. The average source variance 
for the IN, HI and ODD parcels was 49%, 75.9%o, and 59.6%, respectively. The amount 
of error variance in all parent rated AD/HD and ODD parcels was also significant. 
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Table 27 
Trait, Source and Error Variance in the AD/HD and ODD Symptom Parcels 
Parcel Trait Source Error 
Parent - IN 1 .004 J921 2041 
Parent-IN 2 .0141 .7061 .280' 
Mean-Parent-IN .009 .749' .242' 
Parent - HI 1 : T761 A621 3621 
Parent-HI 2 .5781 .2921 .1301 
Mean-Parent-HI .3771 .3771 .3841 
Parent-ODD 1 A621 .3141 22? 
Parent-ODD 2 .436' .360' .2041 
Mean-Parent-ODD .4491 .337' .2141 
Teacher - IN 1 2J01 .4621 .268' ~ 
Teacher-IN 2 .608' .518' -.126' 
Mean-Teacher-IN .439' .4901 .071' 
Teacher-HI 1 !002 M61 A521 
Teacher-HI 2 .004 .672' .3241 
Mean-Teacher-HI .003 .759' .2381 
Teacher-ODD 1 .0291 ^627 3471 
Teacher-ODD 2 .0531 .548' .399] 
Mean-Teacher-ODD .041' .5961 .363] 
Note. '= p < .05; IN = inattention; HI = hyperactivity/impulsivity; O D D = oppositional 
behaviour. 
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3.3.2 Evidence of Discriminant Validity: Examination of Factor Correlation 
Matrices 
Discriminant validity of the traits and methods involves an examination of the 
factor correlation matrices. As discussed, correlations among traits should be negligible 
to satisfy evidence of discriminant validity. Correlations among sources should also be 
negligible to support the discriminant validity of the sources. As indicated in Table 28, 
the current findings provide evidence for the discriminant validity of the IN trait from 
both the HI and ODD traits. The correlations between the IN and HI traits (r = .08) and 
IN and ODD trait factors (r = .12) were both non-significant. The discriminant validity 
of the HI and ODD factors, however, was limited. Table 28 shows that the correlation 
between the HI and ODD trait factors was significant (r = .64). This suggests little 
support for the discriminant validity of the HI trait from the ODD trait. Table 28 also 
shows evidence to support the discriminant validity of the source factors. The correlation 
between the parent and teacher source factors was significant, but negative (r = -.36). 
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Table 28 
Correlations Between the IN, HI and ODD Trait Factors and Parent and Teacher Source 
Factors 
Traits Sources 
_ _ __ ODD Teacher Parent 
TN LOO 
Hi M LOO 
ODD T2 M1 LOO 
Parent LOO 
Teacher O61 LOO 
Note. ' = p <.0Q1; IN = inattention; HI = hyperactivity/impulsivity; O D D = oppositional 
behaviour. 
4. Part 3: 'A Confirmatory Factor Analysis Multitrait-Multisource Approach to the 
External Validity of the AD/HD and ODD Dimensions' 
The third aim involved an analysis of the external correlates of DSM-IV IN, HI 
and O D D factors. As discussed, examinations of external validity of the IN, HI and O D D 
dimensions should involve an examination of their association with criteria other than 
those that define them. In this study, the relationship of the IN, HI and O D D dimensions 
with academic performance, global functioning, and three of the behavioural dimensions 
of the Strengths and Difficulties Questionnaire (SDQ) was examined. The dimensions of 
the S D Q used in the current study were emotional problems, peer problems and prosocial 
behaviour. Although hyperactivity and conduct problem dimensions are also provided in 
the S D Q , these dimensions were not used. This was because the items of the 
hyperactivity and conduct problem dimensions on the S D Q overlapped considerably with 
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the items for the IN, HI and ODD dimensions on the DSM-IV AD/HD and ODD Rating 
Scale. 
The relationship of the trait components of IN, HI and ODD were examined 
separately with the trait components of academic performance, global functioning, 
emotional problems, peer problems and prosocial behaviour using a CFA MT-MS 
analysis. This analysis involved freely correlated traits and freely correlated sources, 
comparable to Model 1 in the previous set of analyses. However, unlike Model 1 in the 
previous analysis, one of the other measures (academic performance, global functioning, 
emotional problems, peer problems, prosocial behaviour) was entered as a fourth trait 
factor in the analysis (see Figure 13). For reasons provided earlier, the latent sources and 
traits were based on symptom parcels. 
As in the previous analyses, IN parcel 1 consisted of the first IN symptoms on the 
DSM-IV AD/HD and ODD Rating Scale (i.e., items 1-5), and IN parcel 2 consisted of the 
remaining four IN symptoms on the DSM-IV AD/HD and ODD Rating Scale (i.e., items 
6-9). The HI parcel 1 consisted of the first five H/I symptoms (i.e., items 10-14), and IN 
parcel 2 consisted of the remaining four HI symptoms (i.e., items 15-18). The ODD 
parcel 1 consisted of the first four ODD symptoms (i.e., items 19-22), and the ODD 
parcel 2 consisted of the remaining four ODD symptoms on the DSM-IV AD/HD and 
ODD Rating Scale (i.e., items 23-26). The peer problems parcel 1 consisted of the first 
three peer problem symptoms on the SDQ (i.e., items 6, 11 and 14). The peer problems 
parcel 2 consisted of the remaining two peer problem items on the SDQ (i.e., items 19 and 
23). This format was followed for the creation of the emotional problems, and prosocial 
behaviour symptom parcels. That is, the emotional problems parcel 1 comprised items 3, 
8 and 13 on the SDQ, and the emotional problems parcel 2 comprised items .16 and 24. 
The prosocial behaviour symptom parcels contained items 1, 4 and 9 (parcel 1), and items 
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17 and 20 (parcel 2) on the SDQ. The academic problems and global functioning 
measures were not parcelled as each consisted of a single item only. 
Prior to the CFA MT-MS analyses, the descriptive scores for the academic 
performance and global functioning items, and the emotional problems, peer problems 
and prosocial behaviour symptom parcels will be presented. This will be followed by the 
results examining the simple Pearson's correlations of the IN, HI and ODD dimensions 
with the academic performance, global functioning, emotional problems, peer problems 
and prosocial behaviour dimensions. Following the CFA MT-MS analyses, a comparison 
of the Pearson's correlations and the correlations between the trait IN, HI, ODD, 
academic performance, global functioning, emotional problems, peer problems and 
prosocial behaviour factors is presented. 
4.1 Data Screening and Descriptive Information of the Academic Performance, 
Global Functioning Symptom Parcels and the SDQ Dimensions 
A total of 23 missing values were found for the academic performance, global 
functioning, emotional problems, peer problems and prosocial behaviour variables. These 
values were replaced with the symptom mean value. Table 29 shows the descriptive 
information for parent rated academic performance, global functioning, emotional 
problems, peer problems and prosocial behaviour symptom parcels. None of the parent 
rated symptom parcels were significantly skewed or kurtotic (Curran et al., 1998). Table 
30 shows the descriptive information for teacher rated academic performance and global 
functioning variables and the emotional problems, peer problems, and prosocial 
behaviour symptom parcels. None of the teacher rated variables or symptom parcels were 
significantly skewed or kurtotic (Curran et al., 1998). 
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Figure 13 
Multitrait-Multisource Model of IN, HYP/IMP, ODD and Peer Problems 
Table 29 
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Descriptive Scores for Parent Rated Academic Performance, Global Functioning, 
Emotional Problems, Peer Problems and Prosocial Behaviour Symptom Parcels 
Academic Performance 
Global Functioning 
Emotional Problems Parcel 1 
Emotional Problems Parcel 2 
Mean Emotional Problems 
Peer Problems Parcel 1 
Peer Problems Parcel 2 
Mean Peer Problems 
Prosocial Behaviour Parcel 1 
Prosocial Behaviour Parcel 2 

















































Note. M = mean; SD = standard deviation. 
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Table 30 
Descriptive Scores for Teacher Rated Academic Performance, Global Functioning, 
Emotional Problems, Peer Problems, and Prosocial Behaviour Symptom Parcels 
Academic Performance 
Global Functioning 
Emotional Problems Parcel 1 
Emotional Problems Parcel 2 
Mean Emotional Problems 
Peer Problems Parcel 1 
Peer Problems Parcel 2 





































Prosocial Behaviour Parcel 1 4.71 1.43 -0.89 -0.16 
Prosocial Behaviour Parcel 2 3.05 1.08 -0.73 -0.59 
Mean Prosocial Behaviour 3.88 1.26 -0.81 -0.38 
Note. M = mean; S D = standard deviation. 
4.2 Pearson's Correlations Between IN, HI, ODD and Academic Performance, 
Global Functioning, Emotional Problems, Peer Problems and Prosocial Behaviour 
Tables 31 and 32 show the Pearson's correlations of IN, HI and ODD with 
academic performance, global functioning, emotional problems, peer problems and 
prosocial behaviour for parent and teacher ratings, respectively. Findings for parent and 
teacher ratings are discussed separately below. 
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4.2.1 Parent Ratings 
Table 31 shows that IN, HI and ODD were all significantly correlated (p < .001) 
with academic performance, global functioning, emotional problems, peer problems and 
prosocial behaviour. The correlations between IN and academic performance, global 
functioning, emotional problems, peer problems, and prosocial behaviour were -.44, -.57, 
.34, .35, and -.37, respectively. The correlations between HI and academic performance, 
global functioning, emotional problems, peer problems, and prosocial behaviour were -
.24, -.46, .35, .34, and -.28, respectively. For ODD, the correlations with academic 
performance, global functioning, emotional problems, peer problems, and prosocial 
behaviour were -.21, -.55, .52, .40, and -.42, respectively. 
Although the IN, HI and ODD dimensions were all correlated with academic 
performance, global functioning, emotional problems, peer problems, and prosocial 
behaviour, there were significant differences in the magnitude of the correlations for these 
dimensions. For instance, using Fisher's r to z transformation test, the correlation for IN 
and academic performance (r = -.44) was significantly higher (p <.001) than the 
correlation for HI and academic performance (r = -.24) and ODD and academic 
performance (r = -.21). Fisher's r to z transformation test also indicated that the 
correlation for IN and global functioning (r = -.57) was significantly higher (p <.01) than 
the correlation for HI and global functioning (r = -.46). The correlation for ODD and 
global functioning (r = -.55) was also significantly higher (p<.05) than the correlation for 
HI and global functioning. 
Using Fisher's r to z transformation test, the correlation for ODD and emotional 
problems (r = .52) was significantly higher ip<.00\) than the correlations for IN and 
emotional problems (r = .34) and HI and emotional problems (r = .35). Fisher's r to z 
transformation test indicated that there were no significant differences in the correlations 
178 
Chapter 4: Results of the Current Study 
for the IN, HI and ODD dimensions and peer problems. Using Fisher's r to z 
transformation test, the correlation for O D D and prosocial behaviour (r = -.42) was 
significantly higher (p <.01) than the correlation for HI and P R O (r = -.28). There was r 
significant difference between the correlations for IN and prosocial behaviour and O D D 
and prosocial behaviour. 
Table 31 
Correlations for Parent Ratings of IN, HI, ODD and Academic Performance, Global 





























Note. All correlations were significant atp < .01; IN = inattention; HI = 
hyperactivity/impulsivity; O D D = oppositional behaviour 
4.2.2 Teacher Ratings 
Table 32 shows that IN and O D D were significantly correlated with all external 
variables, including academic performance, global functioning, emotional problems, peer 
problems and prosocial behaviour. HI was significantly correlated with academic 
performance, global functioning, and pro-social behaviour, but not peer problems or 
emotional problems. The correlations for IN with academic performance, global 
functioning, emotional problems, peer problems and prosocial behaviour were -.56, -.69, 
.30, .28, and -.37, respectively. The correlations for HI with academic performance, 
global functioning, emotional problems, peer problems and prosocial behaviour were -
.28, -.48, .08, .15 and -.27, respectively. For O D D , the correlations with academic 
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performance, global functioning, emotional problems, peer problems, prosocial behaviour 
were .29, -.56, .31, .32, and -.41, respectively. 
Although the IN and ODD dimensions were correlated with academic 
performance, global functioning, emotional problems, peer problems and prosocial 
behaviour, and HI with academic performance, global functioning, and prosocial 
behaviour, there were significant differences in the magnitude of the correlations for these 
dimensions. For instance, using Fisher's r to z transformation test, the correlation for IN 
and academic performance (r = -.56) was significantly higher (p < .001) than the 
correlation for HI and academic performance (r = -.28) and the correlation for ODD and 
academic performance (r = -.29). The correlation for IN and global functioning (r = -.69) 
was also significantly higher (p <.01) than the correlation for HI and global functioning 
(-.48) and significantly higher (p <.05) than the correlation for ODD and global 
functioning (-.56). 
Using Fisher's r to z transformation test, there was no significant difference in the 
correlation for IN and emotional problems (r = .30) and ODD and emotional problems 
(r = .31). Both of these correlations were significantly higher than the correlation 
between HI and emotional problems (r = .08). 
Fisher's r to z transformation test indicated that there was no significant difference 
in the correlation for IN and peer problems (r = .28) and ODD and peer problems 
(r = .32). The correlation for HI and peer problems (r = . 15) was significantly lower than 
the correlation for ODD and peer problems. There was no significant difference in the 
correlations for HI and peer problems and IN and peer problems. 
Using Fisher's r to z transformation test, there were no significant differences in 
the correlations for IN and prosocial behaviour (r = -.37), HI and prosocial behaviour 
(r = -.27) and ODD and prosocial behaviour (r = .41). 
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Table 32 
Correlations for Teacher Ratings of IN, HI, ODD and Academic Performance, Global 
Functioning, Emotional Problems, Peer Problems and Prosocial Behaviour 
IN 
HI 


























Note. All correlations other than those marked * were significant atp ,.01; IN = 
inattention; HI = hyperactivity/impulsivity; O D D = oppositional behaviour. 
4.3 A CorrelatedTrait - Correlated Source CFA Approach to a Multitrait -
Multisource Analysis of the IN, HI and ODD, Academic Performance, Global 
Functioning, Emotional Problems, Peer Problems and Prosocial Behaviour Symptom 
Parcels 
Five separate C F A M T - M S analyses were conducted. In the first analysis, the 
academic performance symptom parcel was entered with IN, HI and O D D symptom 
parcels. In the second analysis, the global functioning symptom parcel was entered with 
IN, HI and O D D symptom parcels. In the third analysis, the emotional problems 
symptom parcels were entered with the IN, HI and O D D symptom parcels. In the fourth 
analysis entered the peer problems symptom parcels were entered, and in the fifth 
analysis the prosocial behaviour symptom parcels were entered with the IN, HI and O D D 
symptom parcels. 
Of particular importance in this study was the examination of the factor 
correlation matrices for each analysis'. These matrices allow an examination of the 
relationship between the IN, HI and O D D trait factors and the academic performance, 
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global functioning, peer problems, emotional problems and prosocial behaviour trait 
factors. Findings regarding the association between the IN, HI and ODD trait factors, and 
each of the academic performance, global functioning, emotional problems, peer 
problems and prosocial behaviour trait factors are discussed below. 
4.3.1 Relationship Between IN, HI, and ODD Trait factors and the 
Academic Performance Trait Factor 
Table 33 shows that the IN trait factor was significantly and negatively correlated 
with the academic performance trait factor (r = -.48). That is, higher inattention scores 
were associated with poorer academic performance. The HI (r = -. 17) and ODD (r = -. 14) 
trait factors were not significantly correlated with the academic performance trait factor. 
4.3.2 Relationship Between the IN, HI and ODD Trait Factors and the 
Global Functioning Trait Factor 
Findings indicated that the IN (r = -.84) and HI (r = -.23) trait factors were 
significantly and negatively correlated with the global functioning trait factor. Using 
Fisher's r to z transformation test, the correlation for the IN and global functioning trait 
factors was significantly higher (p <001) than the correlation for the HI and global 
functioning trait factors. The ODD trait factor was not significantly correlated with the 
global functioning trait factor (r = -. 18). 
4.3.3 Relationship Between the IN, HI and ODD Trait Factors and the 
Emotional Problems Trait Factor 
Table 33 shows that none of the IN, HI or ODD trait factors were associated with 
emotional problems. The correlation between the IN trait factor and the emotional 
problems trait factor was -.09. The correlation between the HI trait factor and the 
1
 See Appendix G for the result of the CFA MT-MS analyses 
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emotional problems trait factor was -.11, and the correlation between the ODD and 
emotional problems trait factors was -.18. 
4.3.4 Relationship Between the IN, HI and ODD Trait Factors and the 
Peer Problems Trait Factor 
Inspection of Table 33 shows that the ODD trait factor was found to be 
significantly and positively correlated with the peer problems trait factor (r = .25). The 
IN (r = .02) and HI (r = .02) trait factors were not found to be significantly correlated with 
the peer problems trait factor in the current study. 
4.3.5 Relationship Between the IN, HI and ODD Trait Factors and the 
Prosocial Trait Factor 
The current findings indicated that IN (r = -.29) and HI (r = -.15) trait factors were 
significantly and negatively associated with the prosocial behaviour trait factor. Using 
Fisher's r to z transformation test, there was no significant difference in the correlations 
for the IN and prosocial and HI and prosocial trait factors. The ODD trait factor was not 
significantly associated with the prosocial behaviour trait factor (r = .08). 
183 
Chapter 4: Results of the Current Study 
Table 33 
Factor Correlations for the IN, HI, ODD and Academic Performance, Global 
Functioning, Emotional Problems, Peer Problems, and Prosocial Behaviour Trait 
Factors 
Academic Global Emotional Peer Prosocial 
Performance Functioning Problems Problems Behaviour 
TN ^4T T841 ^09 m 7291 
m Tri ^2T 7u m Til1 
ODD Tl4 Tl8 TlS 251 .08 
Note. =p <.05; IN = inattention; HI = hyperactivity/impulsivity; ODD = oppositional 
behaviour. 
4.4 Comparison of Pearson's Correlations and CFA MT-MS Trait Correlations 
This section will examine differences in the parent and teacher Pearson's 
correlations and the trait factor correlations of the CFA MT-MS analyses for IN, HI and 
ODD with academic performance, global functioning, emotional problems, peer problems 
and prosocial behaviour. For these comparisons, Fisher's r to z transformation test was 
used. 
4.4.1 Differences in the Association of IN, HI and ODD with Academic 
Performance: Pearson's Correlations vs CFA MT-MS Trait Correlations 
Using Pearson's correlations, IN and academic performance were significantly 
and negatively correlated for parent (r = -.44) and teacher ratings (r = -.56). The CFA 
MT-MS trait correlation for IN and academic performance (r = -.48) was also significant. 
Using Fisher's r to z transformation test, there were no significant differences between 
parent and teacher Pearson's correlations and the CFA MT-MS trait correlation for IN 
and academic performance. This finding suggests that once source effects were removed 
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using the CFA MT-MS approach, the magnitude of the association between IN and 
academic performance remained the same. 
With respect to HI and academic performance, parent (r = -.24) and teacher 
(r = -.28) rated Pearson correlations were significant. The CFA MT-MS trait correlation 
for HI and academic performance was not significant (r = .17). Fisher's r to z 
transformation test indicated that the differences between the parent and teacher Pearson 
correlations and the CFA MT-MS trait correlation were not significant. Thus, the 
removal of source effects using a CFA MT-MS approach did not result in a statistically 
significant difference in the association between HI and academic performance. 
Parent (r = -.21) and teacher (r =- .29) Pearson correlations for ODD and academic 
performance were significant. The correlation between the ODD and academic 
performance trait factors was not-significant (r = .14). Fisher's r to z transformation test 
indicated that the correlation for the trait ODD and academic performance factors was 
significantly lower (p <.05) than the teacher Pearson correlation, but not the parent 
Pearson correlation. This finding indicates that the removal of source effects resulted in a 
significant reduction in the association between ODD and academic performance. 
4.4.2 Differences in the Association of IN, HI and ODD with Global 
Functioning: Pearson's Correlations vs CFA MT-MS Trait Correlations 
Parent (r = -.51) and teacher (r = -.69) Pearson correlations for IN and global 
functioning were significant. The CFA MT-MS trait correlation (r = -.84) for IN and 
global functioning was also significant. Fisher's r to z transformation test indicated that 
the correlation for the IN and global functioning trait factors in the CFA MT-MS analysis 
was significantly higher (p <.001) than the parent and teacher Pearson correlations. That 
is, once source effects were removed using a CFA MT-MS approach, the association 
between IN and global functioning increased significantly. 
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With respect to HI and global functioning, parent (r = -.46) and teacher 
(r = -.48) Pearson correlations were significant. The CFA MT-MS trait factor correlation 
(r = -.23) was also significant. Fisher's r to z transformation test indicated that the trait 
factor correlation in the CFA MT-MS analysis for HI and global functioning was 
significantly lower (p <.001) than both parent and teacher Pearson correlations. That is, 
once source effects were removed using a CFA MT-MS approach, the association 
between HI and global functioning reduced. 
Parent (r = -.55) and teacher (r = -.56) Pearson correlations for ODD and global 
functioning were significant. The correlation for the ODD and global functioning trait 
factors (r = -.18) was non- significant. Fisher's r to z transformation test indicated that 
the correlation between the ODD and global trait factors in the CFA MT-MS analysis was 
significantly lower (p <.001) than the parent and teacher Pearson correlations. These 
findings indicate that once source effects were removed using a CFA MT-MS approach, 
the association between ODD and global functioning reduced significantly. 
4.4.3 Differences in the Association of IN, HI and ODD with Emotional 
Problems: Pearson's Correlations vs CFA MT-MS Trait Correlations 
Parent (r = .34) and teacher (r = .30) Pearson correlations for IN and emotional 
problems were significant. The correlation between the IN and emotional trait factors 
(r = -.09) using the CFA MT-MS approach was non-significant. Using Fisher's r to z 
transformation test, the correlation between the trait IN and emotional factors was 
significantly lower than the parent (p <.001) and teacher (p <.01) Pearson correlations. 
That is, the removal of source effects resulted in a significant reduction in the association 
between IN and emotional problems. 
With respect to HI and emotional problems, the parent rated Pearson correlation (r 
= .35) was significant, although the Pearson correlation for teacher ratings was non-
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significant (r = .08). The correlation for the trait HI and emotional problems factors in 
the CFA MT-MS approach was also non-significant (r = -.11). Fisher's r to z 
transformation test indicated that the correlation between the trait HI and emotional 
problems trait factors in the CFA MT-MS analysis was significantly lower (p <.001) than 
the parent Pearson correlation. The removal of source effects, therefore, resulted in a 
significant reduction in the association between HI and emotional problems. However, 
there was no significant difference in the teacher Pearson correlation and the trait HI and 
emotional problems correlation. 
For ODD and emotional problems, parent (r = .52) and teacher (r = .31) Pearson 
correlations were significant. The correlation between the trait ODD and emotional 
factors (r = -.18) in the CFA MT-MS analysis was non-significant. Fisher's r to z 
transformation test indicated that the correlation between the ODD and emotional trait 
factors was significantly lower (p <.001) than the parent Pearson correlation, suggesting 
that once source effects were removed using a CFA MT-MS approach, the association 
between emotional problems and ODD reduced. There was no significant difference 
between the teacher Pearson correlation and the correlation for the trait ODD and 
emotional problems in the CFA MT-MS analysis. 
4.4.4 Differences in the Association of IN, HI and ODD with Peer 
Problems: Pearson's Correlations vs CFA MT-MS Trait Correlations 
Pearson correlations for IN and peer problems were significant for parent (r = .35) 
and teacher (r = .28) ratings. The correlation between the IN and peer problems trait 
factors in the CFA MT-MS analysis, however, was non-significant (r = .02). Using 
Fisher's r to z transformation test, the trait correlation for IN and peer problems was 
significantly lower (p <.001) than the parent and teacher Pearson correlations, suggesting 
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that once source effects were removed, the magnitude of the association between IN and 
peer problems reduced considerably. 
With respect to HI and peer problems, the parent Pearson correlation (r = .34) was 
significant, but the teacher Pearson correlation (r = . 15) was not. The correlation between 
the trait HI and peer problems factors was also non-significant (r = .02). Fisher's r to z 
transformation test indicated that the correlation between the HI and peer problems trait 
factors in the CFA MT-MS approach was significantly lower (p <.001) than the parent 
Pearson correlation, suggesting that once source effects were removed, the association 
between HI and peer problems also reduced. There was no significant difference between 
the teacher Pearson correlation and the correlation for the trait HI and peer problems in 
the CFA MT-MS analysis. 
For ODD, the parent (r = .40) and teacher (r = .32) correlations with peer 
problems were significant. The trait ODD and peer problems correlation (r = .25) in the 
CFA MT-MS analysis was also significant. Using Fisher's r to z transformation test, the 
correlation between the trait ODD and peer problems factors was significantly lower (p 
<.05) than the parent Pearson correlation, suggesting once source effects were removed, 
the relationship between ODD and peer problems was weaker. There was no significant 
difference between the teacher Pearson correlation and the correlation for the trait ODD 
and peer problems in the CFA MT-MS analysis. 
4.4.5 Differences in the Association of IN, HI and ODD with Prosocial 
Behaviour: Pearson's Correlations vs CFA MT-MS Trait Correlations 
Parent (r = -.37) and teacher (r = -.37) Pearson correlations for IN and prosocial 
behaviour were significant. The CFA MT-MS trait correlation (-.29) for IN and prosocial 
behaviour was also significant. Fisher's r to z transformation test indicated that there was 
no significant differences in the parent and teacher Pearson correlations and the trait 
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factor correlations for IN and prosocial behaviour in the CFA MT-MS analysis. These 
findings suggest that once source effects were removed, the significant association 
between IN and prosocial behaviour remained the same. 
With respect to HI and prosocial behaviour, the parent (r = -.28), and teacher 
(r = -.27) Pearson correlations were significant. The correlation between the HI and 
prosocial trait factors (r = -.15) was also significant. Fisher's r to z transformation test 
indicated that there was no significant difference in the parent and teacher Pearson and 
trait factor correlations for HI and prosocial behaviour. This finding also indicates that 
once source effects were removed, the significant association between HI and global 
functioning remained the same. 
For ODD, the parent (r = -.42) and teacher (r = -.41) Pearson correlation were 
significant. The correlation between the trait ODD and prosocial factors in the CFA MT-
MS analysis was non-significant (r = .08). Using Fisher's r to z transformation test, the 
correlation between the trait ODD and prosocial factors was significantly lower (p <.001) 
than the parent and teacher Pearson correlations, suggesting that once source effects were 
removed, the association between ODD and prosocial behaviour reduced considerably. 
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5. Part 4: Conclusion of Results 
Findings from the first aim of the study argued in favour of the DSM-TV 
organisation of the AD/HD and ODD symptoms for both parent and teacher ratings (i.e., 
Model 3a). The results did not provide strong empirical reasons to adopt more complex 
(i.e., Models 3b and 4) or less complex models (i.e., Models 1, 2a, 2b). In addition, the 
results did not provide support for the adoption of a higher order model of disruptive 
behaviour. 
Results of the CFA MT-MS analysis of the DSM-TV AD/HD and ODD symptoms 
(the second aim of the current study) provided support for the convergent and 
discriminant validity of the IN, HI and ODD symptom parcels and the discriminant 
validity of the parent and teacher source factors at the matrix level. At the symptom 
parcel level, the findings provided some support for the convergent validity of the 
AD/HD and ODD traits, particularly the parent rated HI and ODD traits and the teacher 
rated IN trait. The findings also supported the discriminant validity of the IN trait factor 
from the HI and ODD traits. Evidence for the discriminant validity of the HI and ODD 
trait factors, however was limited, given the high correlation between these trait factors. 
Evidence to support the discriminant validity of the source factors was provided. 
The third aim of the study involved computing parent and teacher Pearson 
correlations between the IN, HI and ODD dimensions and external variables, prior to a 
CFA MT-MS analysis. Parent Pearson correlations indicated that IN, HI and ODD were 
all associated with academic performance, global functioning, emotional problems, peer 
problems, and prosocial behaviour. Teacher Pearson correlations indicated that IN and 
ODD were all associated with academic performance, global functioning, emotional 
problems, peer problems, and prosocial behaviour. HI was associated with academic 
performance, global functioning and prosocial behaviour, but not emotional problems or 
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peer problems. A consistent finding was that academic performance was more strongly 
associated with IN than HI and ODD. Global functioning was also more strongly related 
to IN than HI and ODD. Emotional problems and peer problems were more strongly 
associated with ODD than IN and HI. 
The CFA MT-MS analyses indicated that academic performance was associated 
with IN only. Global functioning was associated with both IN and HI, although the 
association between IN and global functioning was stronger than the association between 
HI and global functioning. Emotional problems were not significantly associated with 
IN, HI or ODD. Peer problems were associated with ODD only. Prosocial behaviour 
was negatively associated with IN and HI. The association was stronger between IN and 
prosocial behaviour than HI and prosocial behaviour. 
The comparison of Pearson correlations and trait factor correlations indicated that 
once source effects were removed, the association between IN and academic 
performance, and HI and academic performance remained stable (i.e., not significantly 
different). However, the association between ODD and academic performance reduced 
significantly once source effects were removed. For global functioning, the removal of 
source effects led to a significant increase in the association between IN and global 
functioning. The association between HI and global functioning and ODD and global 
functioning reduced significantly following the removal of source effects. 
The association reported for IN, HI and ODD with emotional problems using 
Pearson correlations reduced significantly following the removal of source effects. 
Similarly, the association reported for IN, HI and ODD with peer problems using Pearson 
correlations reduced significantly following the removal of source effects. The 
association between IN and prosocial behaviour and HI and prosocial behaviour remained 
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stable following the removal of source effects, however, the association between ODD 
and prosocial behaviour reduced significantly. 
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CHAPTER 5: DISCUSSION OF THE CURRENT STUDY 
/. Introduction 
This study had three major aims. The first aim was to conduct a CFA of the 
structural organisation of parent and teacher rated DSM-TV AD/HD and ODD symptoms. 
The second aim was to conduct a confirmatory factor analysis multitrait-multisource 
investigation of the DSM-IV AD/HD and ODD symptoms. The third aim was to examine 
the external validity of the AD/HD and ODD dimensions using a CFA MT-MS approach. 
This chapter is divided into six parts. The first part of this chapter summarises the 
expected outcomes and findings for the first aim of the study. The second part of this 
chapter summarises the expected outcomes and findings for the second aim of the study. 
Parts three and four of this chapter summarise the expected outcomes and findings for the 
third aim of the study. The fifth part of this chapter discusses the implications of these 
findings in relation to the conceptualisation of AD/HD and ODD, the assessment and 
treatment of AD/HD and ODD, our understanding of the external correlates of the IN, HI 
and ODD dimensions, as well as the implications for future research. The sixth part of 
this chapter discusses the strengths and limitations of the current study, and the final part 
of the chapter is a conclusion of the major findings and implications. 
2. Part 1: A Confirmatory Factor Analysis of the Structural Organisation of Parent and 
Teacher Rated DSM-IV AD/HD and ODD Symptoms 
The first aim of this study was to investigate the structural organisation of the 
DSM-IV AD/HD and ODD symptoms among a community sample of Australian primary 
school children. As discussed in chapter 1, AD/HD has undergone significant re-naming 
and re-conceptualisation since it was first introduced in DSM-II as "Hyperkinetic 
Reaction Disorder". For instance, in DSM-III, the disorder was referred to as "Attention-
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Deficit Disorder", and was conceptualised as comprising three separate dimensions of 
inattention, hyperactivity and impulsivity. In DSM-III-R, the disorder was labelled 
"Attention-Deficit/Hyperactivity Disorder" and conceptualised as a unidimensional 
construct comprising symptoms of inattention, hyperactivity and impulsivity. In DSM-IV 
the label "Attention-Deficit/Hyperactivity Disorder" was retained. However the 
inattention, hyperactivity and impulsivity symptoms were grouped together to form two 
dimensions of inattention and hyperactivity/impulsivity. As discussed in chapter 1, ODD 
has also undergone significant changes since it was first introduced in DSM-III as a form 
of Conduct Disorder. In DSM-III the disorder was termed "Oppositional Disorder", with 
two of five symptoms required for diagnosis. In DSM-III-R, the disorder was re-named 
to "Oppositional Defiant Disorder", and was conceptualised as a separate construct, 
independent of Conduct Disorder. The diagnostic threshold for ODD was raised in DSM-
III-R, with five of nine symptoms required for diagnosis. In DSM-IV, the number of 
symptoms was reduced to eight, of which four were required for diagnosis. 
In light of the significant re-conceptualisation of AD/HD and ODD over the 
various editions of the DSM, the current study examined the organisation of the DSM-IV 
AD/HD and ODD symptoms using CFA of parent and teacher ratings. As discussed, a 
model in which AD/HD was conceptualised as three dimensional (i.e., corresponding to 
DSM-III) and ODD as unidimensional was examined (Model 4). A model corresponding 
to DSM-III-R (i.e., all AD/HD items in one factor and all ODD items in a second factor; 
Model 2a) was also tested. The DSM-IV organisation of the AD/HD and ODD symptoms 
in terms of separate IN, HI and ODD factors was also examined (i.e., Model 3a). In 
addition to these models, four other models were tested. These included a one factor 
model of all AD/HD and ODD symptoms (Model 1), a two factor model in which all IN 
symptoms were in one factor and all HYP, IMP and ODD symptoms were in a second 
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(Model 2b), a three factor model in which the IMP symptoms were cross loaded onto the 
ODD factor (Model 3b), and a three factor model comprising separate IN, HYP and 
IMP/ODD factors (Model 3c). 
As hypothesised, for parent ratings, the one factor model provided a poor fit of the 
data. The two factor models (Models 2a and 2b) and Model 3c provided a mediocre fit. 
As expected, Model 3a provided a good fit in an absolute sense, with Models 3b and 4 
providing a slightly better fit. Similarly, for teacher ratings, the one factor fitted the data 
poorly. Models 2a and 2b, and Model 3c provided a mediocre fit. Model 3a provided a 
reasonably good fit, with Models 3 a and 4 providing a slightly better fit. As hypothesised 
for parent and teacher ratings, the difference in fit between Model 3 a and Model 3 b and 
Model 3a and Model 4, however, was small. In addition, the amount of variance in the 
IMP symptoms accounted for by the IMP/ODD factor in Model 3b was small in an 
absolute sense, as well as in comparison with the amount of variance in these symptoms 
accounted for by the HI factor for parent and teacher ratings. For parent ratings, the 
IMP/ODD factor in Model 3b accounted for between 2%> and 11%> of the variance in the 
IMP symptoms, whereas the HI factor accounted for between 19% and 31%> of the 
variance. For teacher ratings of Model 3b, the IMP/ODD factor accounted for 9% to 19% 
of the variance in the IMP symptoms, whereas the HI factor accounted for 55-64% of the 
variance. Taken together, these findings suggest more support for Model 3a over Model 
3b for both parent and teacher ratings. As hypothesised for Model 4, the correlations 
between the HYP and IMP factors were very high for both parent and teacher ratings. For 
parent ratings, the correlation between the HYP and IMP factors in Model 4 was .82. 
This correlation was also significantly higher than the correlations between the IN and 
HYP, and the IN and ODD factors in this model. For teacher ratings, the correlation 
between the HYP and IMP factors in Model 4 was .86. This correlation was also 
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significantly higher than the correlations between the IN and HYP, the IN and ODD, the 
IN and IMP, and the ODD and IMP factors in this model. These findings implied more 
support for Model 3 a over Model 4 for parent and teacher ratings. Thus, overall, the 
current study found support for a three factor model of IN, HI and ODD, corresponding to 
the DSM-IV organisation of the symptoms (Model 3a), for parent and teacher ratings. 
Support for the three factor model of IN, HI and ODD for parent and teacher 
ratings in the current study is consistent with a number of previous CFA studies of parent 
and teacher ratings of the AD/HD and ODD symptoms among clinical (Burns et al., 2001; 
Molina, et al., 2001) and non-clinical samples (Boe, 1997; Burns & Walsh, 2002; Burns, 
Walsh, Owen et al., 1997; Burns, Walsh, Patterson, et al., 1997) in which three factor 
models of IN, HI and ODD have been endorsed. For instance, among a sample of 
adolescent school children with and without histories of AD/HD, Molina et al. (2001) 
reported support for a three factor model of IN, HI and ODD. Similarly, Burns et al. 
(2001) conducted a CFA study of parent rated DSM-TV AD/HD and ODD symptoms 
among children in treatment for AD/HD. Several different models were examined, 
including a one factor model of AD/HD and ODD, a two factor model comprising 
separate AD/HD and ODD factors, a three factor model of separate IN, HI and ODD 
factors, a three factor model with cross loadings (corresponding to Model 3b in the 
current study), and a four factor model of IN, HYP, IMP and ODD. Findings also 
supported a three factor model of IN, HI and ODD corresponding to the DSM-TV 
conceptualisation of the symptoms. Among a sample of American elementary school 
children, Burns and Walsh (2002) supported a three factor model of IN, HI and ODD. 
The finding that a three factor model with cross loadings (Model 3 b in the current 
study) and a four factor model (Model 4) provided a statistically better fit than the DSM-
IV model of IN, HI and ODD for parent and teacher ratings, was similar to findings from 
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previous research. For instance, as discussed in chapter 2, Burns et al. (2001) found that 
models corresponding to Models 3b and 4 in the current study provided a statistically 
better fit than a three factor model corresponding to Model 3 a. However, as was the case 
in the current study, the improvement in the fit of these models over Model 3a in the 
Burns et al. (2001) study was small. In addition, Burns et al. (2001) reported that the 
amount of unique variance in the IMP symptoms accounted for by the IMP/ODD factor in 
their three factor model with cross loadings was too small in an absolute sense (1-8%), 
and was lower than the amount of variance in these symptoms accounted for by the HI 
factor (27%.-45%>). Burns et al. (2001) also reported that the correlations between the 
HYP and IMP factors in the four factor model of AD/HD and ODD (similar to Model 4 in 
the current study) were very high (r = .87 for total sample not in treatment; r = 1.00 for 
children in treatment for AD/HD). Based on these findings, Burns et al. (2001) argued, as 
is argued in this thesis, in favour of a three factor model of AD/HD and ODD 
corresponding to DSM-IV over a three factor model with cross loadings and a four factor 
model. 
Although Model 3 a was supported in the current study for parent and teacher 
ratings, the IN, HI and ODD factors were significantly correlated. For instance, for 
parent ratings, the correlations between the IN and HI, the IN and ODD, and the HI and 
ODD factors were .74, .60, and .74, respectively. For teacher ratings, the correlations 
were .61, .58 and .73, respectively. These findings are consistent with previous CFA 
studies in which moderate to high correlations have been reported for IN and HI, the IN 
and ODD, and the HI and ODD factors. For instance, CFA studies of the teacher rated 
AD/HD symptoms have reported correlations of .68 (Beiser et al., 2000; Burns, Walsh, 
Patterson, et al., 2001; Gomez et al., 1999), .74 (Burns & Walsh, 2002), .85 (Molina et 
al., 2001), and .94 (Du Paul et al., 1997) between the IN and HI factors. For parent 
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ratings, correlations of .68 (Burns et al., 2001), .75 (Gomez et al., 1999), .80 (Burns et al., 
1997), .87 (Beiser et al., 2000), and .92 (Du Paul et al., 1998) have been reported for the 
IN and HI factors. For CFA studies of the DSM AD/HD and ODD symptoms, 
correlations of .53 (Burns & Walsh, 2002), .68 (Burns et al, 2001), and .77 (Molina et al., 
2001) have been reported for the IN and ODD factors. For the HI and ODD factors, 
correlations of.72 (Burns et al., 2001), .76 (Burns & Walsh, 2002), and .87 (Molina et al., 
2001) have been documented. 
As pointed out in chapter 2, the high correlations reported between the IN, HI and 
ODD factors threaten the independence, or internal validity, of these domains. Chapter 2 
discussed the possible reasons for these high correlations, such as the use of a single 
informant. As would be clear by now, CFA studies of the AD/HD and ODD symptoms 
have to date been based on a single source (i.e., parent or teacher ratings of the child's 
behaviour). If parent and teacher AD/HD and ODD rating scales contain strong source 
effects, the use of a single source (common method variance) may inflate the correlations 
between the IN, HI and ODD factors (Gomez et al., in press). Thus, studies are required 
to disentangle source effects from trait effects in order to gain a better understanding of 
the internal structure of the IN, HI and ODD symptoms. Indeed, the second aim of this 
study was to conduct a CFA MT-MS investigation of the AD/HD and ODD symptoms. 
Prior to a discussion of the second aim of the study, the results of the second order factor 
model of AD/HD and ODD will be discussed. 
2.1 Second-Order Factor of AD/HD and ODD 
A second-order factor model of AD/HD and ODD was tested for parent and 
teacher ratings. This model examined whether IN, HI and ODD could be accounted for 
by a higher order factor of disruptive behaviour, as conceptualised in DSM-IV. Results 
indicated that this second-order factor model of AD/HD and ODD provided a good fit of 
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the data for parent ratings, and a mediocre fit for teacher ratings. This finding supports 
the DSM-IV conceptualisation of AD/HD and ODD as part of the Attention-Deficit and 
Disruptive Behaviour Disorders. 
3. Part 2: A Confirmatory Factor Analysis Multitrait-Multisource Investigation of the 
DSM-IV AD/HD and ODD Symptoms 
The second aim of the current study was to provide a clearer test of the 
organisation, or internal validity, of the AD/HD and ODD symptoms using a CFA MT-
MS approach. As discussed in chapter 2, the MT-MS approach has become an important 
aspect of the construct validation approach as it allows for the simultaneous analysis of 
convergent and discriminant validity (Lance et al., 2002). Some studies of the convergent 
and discriminant validity of childhood rating scales have used CFA procedures to analyse 
MT-MS designs (Fergsusson & Horwood, 1989; Greenbaum et al., 1994; Rowe & 
Kandel, 1997). These studies have typically found that childhood rating scales contain 
significant source variance. For instance, Fergusson and Horwood (1989) separated trait 
and source (method) components of variation in children's conduct disorder using a 
longitudinal design. As discussed in chapter 2, the methods or sources were ratings by 
teachers and parents at Year 1, Year 2 and Year 3, and the three traits were the children's 
conduct disorder at each age. Findings indicated that 28%> to 40%o of the variance in 
mother and teacher ratings were attributable to the child's conduct disorder. Over the 
three years, method variance in maternal ratings accounted for 41%> of the total variation. 
In teacher ratings, method variance accounted for 26% of the total variance. 
Researchers have also used CFA to model a multitrait-multisource design to 
determine the amount of source, trait and error variance in the AD/HD symptoms (e.g., 
Burns et al., in press; Gomez et al., in press). Gomez et al. (in press) and Burns et al. (in 
press) reported evidence of strong source effects in the AD/HD rating scales. For 
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instance, Gomez et al. (in press) found that for two samples of Australian and Brazilian 
children, most AD/HD symptoms contained more source than trait variance. The 
presence of such strong source effects in the AD/HD rating scale in this study led the 
authors to conclude that the use of CFA to model a multitrait-multisource approach was 
required to advance our understanding of the internal validity of AD/HD and the 
disruptive behaviour disorders (Gomez et al., in press). No studies, however, had 
examined the amount of trait, source and error variance in the AD/HD and ODD 
symptoms together. Therefore, the current study examined the amount of source, trait 
and error variance in the DSM-IV AD/HD and ODD symptoms using a CFA MT-MS 
approach. 
For reasons previously provided, the AD/HD and ODD symptoms were divided 
into parent and teacher symptom parcels. As expected, support for the convergent and 
discriminant validity of the IN, HI and ODD traits and the discriminant validity of the 
parent and teacher sources was provided at the matrix level. The postulated model 
(Model 1; freely correlated traits; freely correlated sources) provided a better fit of the 
data than Models 2 (no traits, freely correlated sources) and 3 (perfectly correlated traits; 
freely correlated sources), and a similar fit of the data to Model 4 (freely correlated traits; 
uncorrelated sources). An examination of the fit indices for Model 1 in this analysis, and 
Model 3 a from the previous parent and teacher CFA, indicates a better fit of the three 
factor model of IN, HI and ODD, once source effects are removed. For instance, the x 
value for Models 3a in the parent (x2 = 985.80) and teacher (x2 = 1078.10) CFA were 
larger than the x2 value for Model 1 (x2 = 206.51) in the MT-MS analysis. In addition, 
The GFI and NFI values were higher and the ECVI values were lower for the postulated 
model than for Models 3a in the parent and teacher CFA. For example, for parent ratings 
of Model 3a, the GFI, NFI and ECVI values were .82, .86, and 2.64, respectively. For the 
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postulated model (Model 1), the values were .86, .90, and 1.34, respectively. These 
findings indicate that once source effects are removed, an improvement in model fit for 
the three factor model of IN, HI and ODD is obtained. This finding provides further 
support for the DSM-IV conceptualisation of the AD/HD and ODD symptoms in terms of 
separate IN, HI and ODD groups. It is argued here, however, that other models of 
AD/HD and ODD (i.e., two factor model of IN and HYP/IMP/ODD) could be tested 
using a CFA MT-MS approach to gain a better understanding of the organisation of the 
AD/HD and ODD symptoms. This point will be returned to shortly. 
At the individual symptom parcel, there was reasonable support for the convergent 
validity of the parent rated HI and ODD traits and the teacher rated IN trait. The parent 
rated HI 1, HI 2, and ODD I, and ODD 2 symptom parcels contained 17.6%, 57.8%, 
46.2%o and 43.6% trait variance, respectively. The teacher rated IN 1 and IN 2 parcels 
contained 27.0% and 60.8%) trait variance, respectively. This finding was unexpected 
given that a similar previous studies (Burns et al., in press; Gomez et al., in press) found 
support for the convergent validity of the parent rated IN and teacher rated HI traits. 
Nevertheless, support for the convergent validity of the IN, HI and ODD traits in the 
current study was reduced in light of the presence of significant source variance in all 
parent and teacher rated AD/HD and ODD symptom parcels. This finding was expected, 
based on the results of previous CFA MT-MS studies of the AD/HD symptoms (Burns et 
al., in press; Gomez et al., in press) in which strong source effects were found. In the 
current study, the average amount of source variance in the parent rated IN, HI and ODD 
symptom parcels was 74.9%, 37.7% and 33.7%. For teacher ratings, the values were 
49%, 75.9% and 59.6%>. These values indicate the presence of significant source effects 
in the AD/HD and ODD rating scale, and by extension the AD/HD and ODD symptoms. 
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As hypothesised, evidence to support the discriminant validity of the IN trait was 
reported in the current study. The correlations between the IN and ODD (r = .12) and IN 
and HI (r = .08) trait factors were non-significant. However, unexpectedly, the 
discriminant validity of the HI and ODD traits was reduced given the significant 
correlation between the trait component of HI and the trait component of ODD (r = .64). 
As expected, evidence to support the discriminant validity of the sources was reported at 
the individual symptom parcel level. The correlation between the source factors was 
significant but negative (r = -.36). 
The finding of convergent and discriminant validity of the traits and discriminant 
validity of the sources at the matrix level is consistent with a similar study of the trait, 
source and error variance in the DSM-IV AD/HD symptoms (e.g., Gomez et al., in press). 
In the study by Gomez et al. (in press), support for the convergent and discriminant 
validity of the IN and HI traits, and the discriminant validity of the parent and teacher 
source factors at the matrix level was reported, although ODD symptoms were not 
included in this study. As discussed, support for the convergent validity of the parent 
rated HI and ODD traits, and the teacher rated IN trait in the current study, was 
inconsistent with findings from the Gomez et al. (in press) study and the Burns et al. 
(submitted) studies in which evidence for the convergent validity of the parent rated IN 
and teacher rated HI traits was reported. In the study by Gomez et al. (in press), the IN 
parcels for parents in the Australian and Brazilian samples contained 36%> to 51%> trait 
variance. The IN parcels for teachers contained 13% to 19% trait variance. The amount 
of trait variance in the HI parcels for parents in the Gomez et al. (in press) study ranged 
from 2% to 3%, for both samples. The HI parcels for teachers contained 45% to 62% trait 
variance. Thus, whereas the current study found greater trait than source variance in the 
parent rated HI and teacher rated IN traits, previous studies reported more trait than 
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source variance in the parent rated IN and teacher rated HI traits. It is noted, however, 
that these differences in findings may be due to the manner in which the symptom parcels 
were created in the current study versus the studies by Gomez et al. (in press) and Burns 
et al. (in press). For instance, in the current study, the LN 1 parcel was based on the first 
five IN symptoms, and the IN 2 parcel on the remaining four IN symptoms. For the HI 
parcels, a similar procedure was followed. That is, HI parcel 1 contained the first five HI 
symptoms (all of which are hyperactivity symptoms) and HI parcel 2 contained the 
remaining four symptoms (one of which is a hyperactivity symptom, and three of which 
are impulsivity symptoms). In the Burns et al. (in press) and Gomez et al. (in press) 
studies, however, the HI parcels were created by placing the odd numbered symptoms 
(i.e., symptoms 1, 3, 5, 7, and 9) in the first parcel and the even numbered symptoms (i.e., 
symptoms 2, 4, 6, and 8) in the second HI parcel. This procedure ensured that two 
impulsivity symptoms (7 and 9) were in one parcel and the third impulsivity symptom 
was in another. 
The presence of strong source effects in the current study is consistent with the 
findings of Gomez et al. (in press) study in which significant source variance was 
reported in all parent and teacher rated AD/HD symptom parcels. In the study by Gomez 
et al. (in press), the parent and teacher rated IN parcels contained 40%> to 46% and 70% to 
84% source variance, respectively. The parent and teacher rated HI parcels contained 
77% to 91% and 33% to 39% source variance, respectively. The presence of strong 
source effects in the current study is also consistent with other MT-MS studies of 
childhood behaviour in which considerable source variance in the childhood behaviour 
rating scales has been reported (Hewitt et al., 1992; Fergusson & Horwood, 1989; Rowe 
& Kandel, 1997). For instance, Hewitt et al. (1992) found that source variance accounted 
for 1% to 48%o of the variance in parental ratings of the CBCL. Similarly, Rowe and 
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Kandel (1997) found that mother's and father's ratings on the CBCL contained a 
considerable amount of source variance. For the externalising symptoms, 26% of the 
total variance in maternal ratings and 21% of the variance in paternal ratings was 
accounted for by source variance. Forty-two percent of the variance in maternal ratings 
and 58%> of the variance in paternal ratings of externalising symptoms was accounted for 
by trait variance. For the internalising symptoms, 45% of the total variance in maternal 
ratings and 50% of paternal ratings was accounted for by source variance. A total of 51% 
of variance in maternal ratings and 13%) of paternal ratings of internalising symptoms was 
accounted for by trait variance. 
The findings in the current study supporting the discriminant validity of the IN 
trait are consistent with findings from the Gomez et al. (in press) study in which evidence 
to support the discriminant validity of the IN trait was found. For instance, in the Gomez 
et al. (in press) study, the correlation between the trait components of IN and HI for the 
Australian sample was non-significant (r = -.04). As discussed, in the current study, the 
correlation between the IN and HI traits was also non-significant (r = .08). Given that no 
study has examined the trait correlations between IN and ODD, the finding that these 
traits could be discriminated was new. This finding is inconsistent with CFA studies in 
which significant correlations have been reported between IN and ODD factors. For 
example, as discussed Burns and Walsh (2002) reported a correlation of .53 between the 
IN and ODD factors in a recent CFA study. Similarly, Molina et al. (2000) reported a 
significant correlation between the IN and ODD factors (r = .77). Burns et al. (2001) 
reported a correlation of .61 for these factors. This finding implies that the IN and HI and 
the IN and ODD trait factors are not strongly related, and that previously reported 
associations maybe the result of source effects. 
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The limited support for the discriminant validity of the HI and ODD traits in the 
current study, given their significant correlation (r = .64), was also new. However, whilst 
no studies have used a CFA MT-MS approach to examine the internal validity of the 
AD/HD and ODD symptoms, this finding is consistent with findings from single source 
CFA studies of AD/HD and ODD in which high correlations between the HI and ODD 
factors have been reported (Burns & Walsh, 2002; Burns et al., 2001; Molina et al., 
2001). For instance, correlations of .87 (Molina et al., 2001), .76 (Burns & Walsh, 2002) 
and .72 (Burns et al., 2002) have been reported between the ODD and HI factors. When 
the trait correlation (r = .64) for the HI and ODD factors in the current study was 
compared with the correlations between these factors for the parent (r =.74) and teacher (r 
=.73) confirmatory factor analyses, no statistical difference was found (i.e.,/? >.05) . This 
finding indicates that when source effects are separated from trait effects, the level of 
significant association between HI and ODD was unchanged. This finding implies that 
HI and ODD traits are indeed strongly related, as indicated by previous research. Future 
CFA MT-MS studies of AD/HD and ODD therefore, may examine the fit of models of 
AD/HD and ODD (ie., models 2a and 2b in the current study) in which hyperactivity 
and/or impulsivity and ODD are combined. 
Although the association between the trait HI and ODD factors in the current 
study challenges the DSM-TV conceptualisation of these factors as independent, this 
finding is consistent with a large body of research regarding the external validity of the 
AD/HD dimensions and subtypes in which hyperactivity has been strongly associated 
with oppositional behaviour. For example, as discussed in chapter 2, Willcut et al. (1999) 
examined the external validity of the DSM-IV IN and HI symptom clusters among a 
sample of 8 to 18 year old twins with an AD/HD diagnosis. The authors reported that HI 
symptoms were significantly correlated with ODD and CD symptoms. Multiple 
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regression analysis indicated that the association between HI and ODD and CD remained 
significant when the association between IN and these symptoms was controlled. 
However, IN was only marginally associated with ODD when HI symptoms were 
controlled. 
Evidence to support the discriminant validity of the sources was reported in the 
current study. The correlation between the parent and teacher sources was significant and 
negative (r = -.36), indicating that the sources were dissimilar. This finding is similar to 
those of Gomez et al. (in press) in which a support for the discriminant validity of the 
parent and teacher source factors was reported, based on a correlation of .27. 
4. Part 3: External Validity of the AD/HD and ODD Dimensions - Examination of 
Pearson's Correlations 
The third aim of the current study was to provide a clearer test of the external 
validity of the IN, HI and ODD dimensions using a CFA MT-MS approach. This aim 
also included the computation of Pearson's correlations for parent and teacher ratings of 
the EN, HI and ODD dimensions and academic performance, global functioning, 
emotional problems, peer problems and prosocial behaviour. 
As discussed in chapter 2, studies examining the external validity of the IN, HI 
and ODD dimensions have correlated parent and teacher ratings of IN, HI and ODD with 
parent and teacher ratings of external variables, such as academic performance and global 
functioning and internalising symptomatology. These studies have generally found that 
IN is more strongly associated with academic performance than HI (Du Paul, 1991), and 
that HI is associated with global functioning (Lahey, Applegate, McBumett et al., 1994). 
Internalising symptoms have also been more strongly associated with IN (Willcutt et al., 
1999). 
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Unexpectedly, for parent ratings of the current study, all Pearson's correlations 
between IN, HI and ODD and academic performance, global functioning, emotional 
problems, peer problems and prosocial behaviour were significant. Although this finding 
questions the external validity of the IN, HI and ODD constructs, there were some 
differences in the magnitude of the correlations for the IN, HI and ODD dimensions. For 
instance, as expected, academic performance was more strongly correlated with IN than 
HI and ODD. Unexpectedly, global functioning was more strongly associated with IN 
than HI. Global functioning was also more strongly related to ODD than HI. Again, 
unexpectedly, emotional problems were more strongly associated with ODD than IN and 
HI. There was no difference in the correlations for the IN, HI and ODD factors and peer 
problems. Prosocial behaviour was more strongly related to ODD than HI. 
Similarly, for teacher ratings, all correlations between IN and ODD and academic 
performance, global functioning, emotional problems, peer problems and prosocial 
behaviour were significant. Correlations between HI and academic performance, global 
functioning, and prosocial behaviour were significant. As discussed, this finding 
undermines the differential validity of the IN, HI and ODD dimensions. Nevertheless, 
there were some differences in the magnitude of the correlations. For instance, academic 
performance was more strongly correlated with IN than HI and ODD. Global functioning 
was also more strongly associated with IN than HI and ODD. Emotional problems were 
more strongly associated with IN and ODD than HI. Peer problems were also more 
strongly associated with IN and ODD than HI. There was no difference in the 
correlations for IN, HI and ODD with prosocial behaviour. 
The finding that IN was more strongly related to academic performance is 
consistent with previous studies of the external validity of the AD/HD dimensions (Du 
Paul, 1991; Molina et al., 2001). For instance, as discussed in chapter 3, Molina et al. 
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(2001) examined the external validity of teacher rated DSM-IV IN, HI and ODD 
symptom clusters among a sample of 224 American adolescents between the ages of 13 
and 18 years. Approximately half of the sample had a childhood history of AD/HD and 
were referred for treatment to a university clinic specialising in AD/HD. The remaining 
half of the sample was a non-AD/HD comparison group. Results indicated that academic 
performance was more strongly associated with IN (r = -.56) than HI (r = -.37). This 
difference was found to be statistically significant. The finding that academic 
performance was more strongly related to IN than HI is also consistent with previous 
studies on the external validity of the AD/HD subtypes (Bauermeister et al., 1992; 
Baumgaertel et al., 1995; Edelbrock et al., 1984; Gadow et al., 2000; Gaub & Carlson, 
1997; Lahey, Applegate, McBurnett et al., 1994; Wolraich et al, 1996). For instance, 
Barkley, Du Paul, et al. (1990) found that children with DSM-LTC ADD were more likely 
to be placed in classes for children with learning disabilities than children with ADD/H. 
In addition, Edelbrock et al. (1984) found that significantly more children with .ADD 
(71.4%) than ADD/H (16.7%) had repeated a grade at school. Studies of children with 
DSM-IV AD/HD subtypes have also found a stronger correlation between academic 
performance and inattention than academic performance and hyperactivity/impulsivity 
(Baumgaertel et al, 1995; Gadow et al, 2000; Gaub & Calrson, 1997; Wolraich et al., 
1996). For example, Graetz et al. (2001) in a study of Australian children reported that 
AD/HD-C and AD/HD-IN types had more problems with school-work than children with 
AD/HD-H/I. Gaub and Carlson (1997) found that AD/HD-C and AD/HD-IN groups had 
significantly greater academic problems than AD/HD-H/I children. In a study of AD/HD-
C and AD/HD-IN groups in America, Skansgaard and Burns (1998) reported that slow 
cognitive tempo symptoms were uniquely associated with AD/HD-IN. These symptoms 
include daydreaming, being in a fog, being easily confused, being lethargic and staring. 
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Nolan et al. (2000) examined the external correlates of the DSM-IV AD/HD-C, AD/HD-
LN and AD/HD-HI subtypes among 3,006 preschool, elementary school and secondary 
school students. Results indicated that elementary school students with AD/HD-IN 
symptoms had higher rates of special education services than the AD/HD-H/I type. 
Secondary school students with AD/HD-C and AD/HD-IN had comparable rates of 
special education services. 
The finding that global functioning was more strongly related to IN than HI is 
inconsistent with a previous study of the external validity of the AD/HD dimensions 
(Lahey, Applegate, McBurnett et al., 1994), in which global functioning was more 
strongly associated with HI than IN for clinically referred children. In the Lahey, 
Applegate, McBurnett et al.(1994) study, however, a clinical group of children were 
examined. In the current study, a normative sample was employed. Given that most 
children did not display clinically significant levels of behaviour problems, informants 
may have rated children in terms of how they were going overall academically, as this 
may have been the most salient marker for performance. In this case, the finding that 
impairment was more strongly related to IN would concur with the earlier finding of a 
stronger relationship between IN and academic performance than HI and academic 
performance. 
The finding that IN and ODD were more strongly associated with emotional 
problems than HI is consistent with the findings of Wilcutt et al. (1999) in which IN was 
associated with depressive symptomatology. This finding is also consistent with previous 
research on the external validity of the AD/HD subtypes in which AD/HD-IN has been 
associated with internalising problems (Faraone, Bierderman, Weber, & Russell, 1998; 
Lahey et al., 1987; Nolan et al, 2001; Wilcutt et al.,1999; Wolraich et al., 1996). For 
instance, Wilcutt et al. (1999) reported significant differences between DSM-TV AD/HD 
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subtypes for a sample of 105 twins with AD/HD, aged 8 to 18 years. Children with 
AD/HD-C and AD/HD-IN had more symptoms of depression than those with AD/HD-HI 
and controls. Similarly, Faraone et al. (1998) reported higher rates of depression among 
children and adolescents with AD/HD-C and AD/HD-IN than children with AD/HD-HI. 
Given that no studies have examined the external validity of the IN, HI and ODD 
dimensions with respect to peer related variables, the finding that IN and ODD were more 
likely to be related to peer problems and prosocial behaviour than HI is new. 
Nevertheless, the finding that IN was more likely to be associated with peer problems, 
and negatively with prosocial behaviour than HI, is inconsistent with previous studies of 
the AD/HD subtypes in which AD/HD-HI has been related to deficits in social skills 
(Barkley, DuPaul, et al.,1990; Cantwell & Baker, 1992; Carlson et al., 1987; Lahey et al., 
1984). The finding that ODD was related to peer problems is consistent with previous 
reports of social skills problems in children with ODD (Greene et al., 2002; Webster-
Stratton, Lindsay, & Woolley, 1999). For instance, in a study of social competence in 60 
children diagnosed with ODD, Webster-Stratton et al. (1999) found that children with 
ODD have significant social problems. Children in this study were found to overestimate 
their own social competence, misattribute hostile intent to other children, and have fewer 
positive problem solving skills and more negative conflict management skills than normal 
children. Other studies have also reported that aggressive children have difficulty 
forming and maintaining friendships, are more likely to experience peer rejection 
(Campbell, 1995), lack appropriate conflict management skills, as well as positive 
communication skills, such as approaching others and joining in groups of children, 
knowing how to initiate conversations and giving positive rather than negative feedback 
(Coie & Kupersmidt, 1983; Dodge, 1983). Aggressive children have also been found to 
lack friendship skills such as offering help and playing collaboratively (Ladd, 1990). 
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5. Part 4: A Confirmatory Factor Analysis Multitrait-Multisource Approach to the 
External Validity of the AD/HD and ODD Dimensions 
Given the strong source effects in the childhood behaviour rating scales, the 
interpretation of these Pearson's correlations is ambiguous. The current study used a 
CFA MT-MS approach to examine the relationship between the trait components of the 
IN, HI and ODD factors and the academic performance, global functioning, emotional 
problems, peer problems and prosocial behaviour trait factors. A summary of these 
findings is covered next. 
5.1. Relationship Between IN, HI, ODD and Academic Performance 
As expected, trait academic performance was significantly correlated (r = .-48) 
with trait IN, but not HI (r = -.17) or ODD (r = -.14). When the trait correlation for IN 
and academic performance was compared with parent (r = -.44) and teacher Pearson 
correlations (r = -56), there were no statistically significant differences. When the trait 
correlation for HI and academic performance was compared with parent (r = -.24) and 
teacher (r = -.28) Pearson correlations, no significant differences were reported. For 
ODD and academic performance, findings indicated that the trait correlation was 
significantly lower than the teacher Pearson correlation (r = -.29), but not the parent 
Pearson correlation (r = -.21). Taken together, the findings here indicate that once source 
effects were removed, the association between IN and academic performance remained 
the same, that HI and academic performance were related (albeit to a lesser degree than 
IN and academic performance) and that there was a significant reduction in the 
relationship between ODD and academic performance. 
The finding that trait academic performance was more strongly related to IN than 
HI is consistent with previous CFA MT-MS studies of the relationship between academic 
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performance and IN and HI (Gomez et al, in press). Gomez et al. (in press) found a 
significant correlation between the IN and academic performance trait components 
(r = .60), and a non-significant correlation between the HI and academic performance trait 
components (r = .02). 
5.2 Relationship between IN, HI, ODD and Global Functioning 
The global functioning trait factor was significantly correlated with the IN trait 
factor (r = -.84) and the HI trait factor (r = -.23), but not the ODD trait factor (r = -.18). 
The correlation between trait IN and trait global functioning was significantly higher than 
the correlation between trait HI and global functioning. When the trait correlation for IN 
and global functioning was compared with parent (r = -.51) and teacher (r = -.69) Pearson 
correlations, the trait correlation was found to be significantly higher. The trait correlation 
for HI and global functioning was significantly lower than both parent (r = -.46) and 
teacher (r = -.48) Pearson correlations. The trait correlation for ODD and global 
functioning was also significantly lower than both parent (r = -.55) and teacher (r = -.56) 
Pearson correlations. Thus, once source effects were removed, the association between 
IN and global functioning increased, and the association between HI and global 
functioning and ODD and global functioning reduced significantly. 
5.3 Relationship Between IN, HI, ODD and Emotional Problems 
None of the trait correlations for IN (r = -.09), HI (r = -. 11) and ODD (r = -. 18) 
with emotional problems were significant. The trait correlation for IN and emotional 
problems was significantly lower than the parent and teacher Pearson correlations. The 
trait correlation for HI and emotional problems was also significantly lower than the 
parent and teacher correlations, as was the trait correlation for ODD and emotional 
problems. That is, once source and trait effects were separated using a CFA MT-MS 
approach, the association between IN, HI and ODD and emotional problems variables 
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reduced significantly. These findings contradict previous reports in the literature of the 
association between IN and emotional problems (Faraone et al, 1998; Lahey et al., 1987; 
Nolan et al., 2001; Wilcutt et al.,1999; Wolraich et al., 1996). 
5.4 Relationship between IN, HI, ODD and Peer Problems 
The peer problems trait factor was significantly correlated with the ODD trait 
factor (r = .25), but not the IN (r = .02) and HI (r = .02) trait factors. The trait correlation 
for IN and peer problems was significantly lower than the parent (r = .35) and teacher 
(r = .28) Pearson correlations. The trait correlation for HI and peer problems was also 
significantly lower than the parent (r = .34) Pearson correlation, but not the teacher 
correlation (r = .15), and the trait correlation for ODD and peer problems was 
significantly lower than parent (r = .40), but not teacher (r = .32) Pearson correlations. 
These findings indicate that following the removal of source effects resulted in a 
significant reduction in the association between IN and peer problems and HI and peer 
problems. Once source effects were removed, the association between ODD and peer 
problems remained. 
5.5 Relationship Between IN, HI, ODD and Prosocial Behaviour 
The prosocial trait factor was significantly associated with the IN (r = -29) and HI 
(r = -. 15) trait factors, but not the ODD trait factor (r = .08). The difference between the 
IN and prosocial and HI and prosocial trait correlations was non-significant. The trait 
correlation for IN and prosocial behaviour was not significantly different from parent 
(r = -.37) and teacher (r = -.37) Pearson correlations. The trait correlation for HI and 
prosocial behaviour was also not significantly different from parent (r = -.28) and teacher 
(r = -.27) Pearson correlations. The correlation between the trait ODD and prosocial 
behaviour factors was significantly lower than both parent (r = -.42) and teacher (r = -.41) 
Pearson correlations. Taken together, these findings indicate that once source effects 
213 
Chapter 5: Discussion of the Current Study 
were removed, the negative relationship between LN and prosocial behaviour, and HI and 
prosocial behaviour remained, whereas the relationship between ODD and prosocial 
behaviour dissipated. 
6. Part 5: Implications of the Current Findings 
The findings of the current study have several implications for the 
conceptualisation, assessment and treatment of AD/HD and ODD. The current findings 
also have several implications for future research on AD/HD and ODD. Each of these 
implications is discussed in more detail below. 
6.1 Implications for the Conceptualisation of AD/HD and ODD 
The current findings raise several issues regarding the conceptualisation of 
AD/HD and ODD. As discussed in chapter 2, DSM-IV currently conceptualises the 
AD/HD and ODD symptoms in terms of three separate groups of inattention, 
hyperactivity/impulsivity and oppositional behaviour (American Psychiatric Association, 
1994). Findings from the single source confirmatory factor analyses of the current study 
supported the DSM-IV conceptualisation of AD/HD and ODD in terms of separate IN, HI 
and ODD dimensions. This model also provided a good fit once trait and source effects 
were separated using a CFA MT-MS approach. However, the significant correlation 
between the HI and ODD trait components questioned the DSM-IV conceptualisation of 
AD/HD and ODD in terms of separate IN, HI and ODD dimensions. This finding 
suggests that the IN, HI and ODD symptoms could be reorganised in the next edition of 
the DSM (i.e., DSM-V). Specifically, the IN symptoms could be the core symptoms of a 
attention-deficit disorder. HI symptoms could be grouped together with the ODD 
symptoms as a part of an oppositional disorder. Alternatively, the ODD symptoms could 
be grouped together with the HI symptoms, independent of the IN symptoms to form two 
groups of AD/HD symptoms (i.e., IN symptoms vs the HI/ODD symptoms). In this case, 
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three AD/HD subtypes could be recognised. These include an inattention subtype 
consisting of the IN symptoms (corresponding to the DSM-IV Inattentive subtype), a 
hyperactive-impulsive-ODD subtype comprising the HI/ODD symptoms, and a combined 
type comprising the IN and HI/ODD symptoms. 
The proposed grouping of the HI and ODD symptoms in this thesis is supported 
by co-morbidity studies of AD/HD and ODD in which considerable overlap between 
hyperactivity/impulsivity and ODD has been reported (e.g., Greene et al., 2002). This 
view is also supported by external validity studies of the DSM-III AD/HD subtypes 
(Barkley, Du Paul et al., 1990; Berry et al, 1985; Cantwell & Baker, 1992; Edelbrock et 
al., 1984; Lahey et al., 1987; Lahey et al., 1985), the DSM-TV AD/HD subtypes (Eiraldi, 
et al., 1997; Faraone et al., 1998; Mc Burnett et al., 1999; Morgan et al.,1996) and the 
DSM-TV AD/HD dimensions (Wilcutt et al., 1999) in which HI has been consistently 
associated with oppositional behaviour. The finding that both the HI and ODD symptoms 
were more evident at home in the current study (i.e., greater trait variance in the parent 
rated HI and ODD symptoms parcels than teacher rated HI and ODD symptom parcels) 
also supports the view that the HI and ODD symptoms could be grouped together in 
DSM-V. Further, the notion that HI and ODD symptoms may be grouped together is 
consistent with research which suggests that the HI component of AD/HD influences the 
development of ODD (Burns & Walsh, 2002). 
For instance, Bums and Walsh (2002) examined the influence of 
hyperactivity/impulsivity on the development of ODD in a 2-year longitudinal study of 
752 children. Structural equation modelling indicated that higher scores on the 
hyperactivity/impulsivity (HI) factor in Year 1, predicted higher scores on the ODD factor 
in Years 2 and 3. Higher HI scores in Year 2 also predicted higher ODD scores in Year 
3. The HI factor continued to predict the ODD factor in subsequent years once the ability 
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of the IN, HI and ODD factors to predict themselves was accounted for. The ODD factor 
did not predict the IN or HI factors in subsequent years. The EN factor did not predict the 
HI or ODD factors and the HI factor did not predict the IN factor. Indeed, several authors 
have argued that HI behaviours contribute to the development of ODD (Lahey, 
McBurnett & Loeber, 2000). Children with HI behaviours are thought to be more 
difficult to parent, resulting in problematic parent-child interactions and in turn the 
development of ODD. 
As discussed in chapter 2, DSM-IV also requires that for diagnosis of AD/HD, 
symptoms must produce clinically significant impairment in social, academic, or 
occupational functioning, across two or more settings (e.g., at home and school) 
(American Psychiatric Association, 1994). This conceptualisation requires a strong trait 
effect in the AD/HD rating scales/and or symptoms. A strong trait effect in the current 
study would have been indicated by significant trait variance and non-significant 
significant source variance in the IN and HI symptom parcels for both parents and 
teachers. The current study, however, reported significant source variance in all AD/HD 
symptom parcels, with parent rated HI symptom parcels and teacher rated IN symptom 
parcels only, containing more trait than source variance. 
Thus, the current findings do not indicate that IN and HI behaviours present 
consistently across the home and school environment. Rather, IN symptoms are more 
likely to be displayed at school and HI symptoms at home. The current findings, 
therefore, do not support DSM-IV s cross situational view of the AD/HD symptoms. It is 
noted, however, that a non-referred sample was used in the current study. It is possible 
that the amount of trait variance in the EN and HI symptoms would be greater in samples 
of children referred for AD/HD or children with an AD/HD diagnosis (Du Paul, in press). 
Children with AD/HD are more likely to display high degrees of EN and/or HI behaviour 
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across multiple settings, over a long period of time, than non-referred children who are 
more likely to display situation specific behaviour that is less consistent over time (Du 
Paul, in press). Therefore, firm conclusions regarding the suspect nature of the AD/HD 
rating scales due to the contribution of source effects cannot be drawn until CFA MT-MS 
studies of children with AD/HD are conducted. If more source than trait variance is also 
yielded among samples of clinical children, the conceptualisation of AD/HD as cross-
situational would be seriously questioned. 
With respect to ODD, the finding that parent rated ODD symptoms parcels, but 
not teacher rated ODD symptom parcels, contained significant trait variance support 
DSM-IV s conceptualisation of the disorder as situation specific (i.e., symptoms not 
required to present across more than one situation). Future CFA MT-MS studies of 
clinical populations, however, are required before firm conclusions can be made. If 
studies of clinical children also indicate that ODD is more evident at home than at school, 
the DSM-IV s conceptualisation of the disorder as situation specific would be supported. 
Nevertheless, the finding that ODD is more evident at home than at school in the current 
study is consistent with previous studies in which oppositional behaviour is more 
common at home than school (Hoffenaar & Hoeksma, 2002). For instance, in an 
examination of the structure of the Amsterdam Scale of Oppositionality, Hoffenaar and 
Hoeksma (2002) found that oppositionality was largely situation specific. In particular, 
oppositional behaviour was more likely to be displayed to parents than teachers and peers. 
The authors speculated that expectations regarding negative consequences of oppositional 
behaviour in different situations may account for these findings. For instance, the 
robustnessof the parent-child relationship may allow for the expression of feelings 
(Bigelow, Tesson, & Lewko, 1996), including oppositional feelings. Children's 
relationship with their teachers, however, is less affectionate, and more constrained by 
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social rules (Leman & Duveen, 1999). Breaking these rules has direct consequences for 
children (e.g., punishment by teacher, rejection by peers). Indeed, research indicates that 
children comply with teachers' requests in order to avoid punishment (Braine, Pomerantz, 
Lorber, & Kranz, 1992). 
The parent rated IN symptom parcels and teacher rated HI and ODD symptom 
parcels in the current study contained mostly source variance. As discussed, method or 
source variance is the amount of variance due attributable to the methodology or source. 
In addition, these symptom parcels generally contained more error variance than trait 
variance. Error variance includes all other types of variance such as halo effects, and 
coding errors (Buckley & Cote, 1990). These findings indicate a need to improve the 
psychometric properties of the DSM-EV AD/HD and ODD rating scales (Buckley & 
Cote, 1990), and by extension, the AD/HD and ODD symptoms. One way of improving 
these scales would be to determine which ratings indicate the presence of a symptom 
and which indicate the absence of a symptom. Generally, on a 4 point scale from 0 to 3, 
2 has been taken to indicate the presence of a symptom. However, other scales such as 
the Conners Parent Rating Scale (Conners, Sitarenios, Parker, & Epstien, 1998a) and the 
Conners Teacher Rating Scale (Conners, Sitarenios, Parker, & Epstien, 1998b) require a 
rating of 3 for a symptom to be considered present. Multitrait (e.g., IN, HI, ODD) 
multisource (e.g., parents, teachers)-multilevel rating (e.g., 1, 2,3) studies could be 
conducted to determine which cut off scores reflect the presence or absence of the 
AD/HD and ODD symptoms. The cut off score that provides the most trait variance and 
lowest source and error variance could be the desired score. This may be conducted for 
EN, HI and ODD summary scores, as well as for individual items. 
It is noted, however, that whilst the AD/HD and ODD traits contained significant 
source variance in the current study, research regarding the amount of trait, source and 
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error variance in measures of constructs used in the social and behavioural sciences 
indicates that traits typically account for less than 50% of the variance in construct 
measures (Buckley & Cote, 1990). For instance, in a review of published data sets, 
Buckley and Cote (1990) examined the amount of trait, source and error variance in 
measures used in the social and behavioural sciences. Results indicated that on average, 
measures contained 41.7 % trait variance (range = 8% to 86%), 22.1% method variance 
(range = 0% to 67%) and 36.2% error variance (range = 6% to 73%). Thus, the rinding 
that parent rated HI and ODD traits contained an average of 37.7% and 43.6 % trait 
variance, respectively, and that the teacher rated IN trait contained an average of 43.9 % 
trait variance, is comparable to the amount of trait variance in other construct measures 
in the social and behavioural sciences. In this case, an improvement of the psychometric 
properties of the AD/HD and ODD rating scale may not necessarily be implicated. 
Rather, an alternative method of conceptualising source effects could be considered. 
For example, an alternative view of source effects is that these effects reflect real 
differences in children's behaviour across informants (Dishion, Burraston & Li, in press; 
Dishion & Patterson, 1999). Thus, rather than representing bias, sources may be 
providing an accurate perception of the child's behaviour (Burns et al., in press). An 
example of this perspective is the child who displays inattentive behaviours in the 
classroom, but not at home. To date, only one study has examined the 'bias versus 
accuracy' perspective in the AD/HD symptoms using a CFA MT-MS approach (Burns 
et al., in press). As discussed in chapter 2, this study examined the convergent and 
discriminant validity of the AD/HD EN and HI symptoms across a 3-month interval 
using a CFA MT-MS approach. Parents and teachers rated 360 Australian primary 
school children on the DSM-EV AD/HD symptoms across time. This study was able to 
examine the amount of trait, source and error variance in the measures of AD/HD, the 
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convergent and discriminant validity of the EN and HI traits over time, and the 
convergent and discriminant validity of the parent and teacher source factors across 
time. Results indicated the presence of significant source variance. However, the 
finding that similar traits and similar sources were more strongly correlated across time 
than dissimilar traits and dissimilar sources, indicated that the source effects were more 
likely to be consistent with the accuracy versus bias view. Future CFA MT-MS studies 
of the AD/HD and ODD symptoms across time may provide more information about 
how to conceptualise the presence of source effects in the AD/HD and ODD rating 
scales. 
An alternative way of determining whether the source effects represent bias or 
accuracy would involve a CFA MT-MS study consisting of multiple traits (e.g., EN, HI, 
ODD), multiple sources (e.g., parents, father, teacher) and multiple methods (e.g., clinical 
interview, rating scale). This type of study would enable the determination of the amount 
of trait (EN, HI, ODD), source (parent and teacher), method (rating scale, diagnostic 
interview) and error variance for the variables. For the teacher rating scale measures of 
EN, the amount of variance due to the trait, the teacher source, the rating scale and error 
could be detennined. For the teacher diagnostic interview, the amount of variance due to 
the trait, the teacher source, the diagnostic interview and error could also be examined. If 
the source effects in this study were high for both the rating scale and the diagnostic 
interview in comparison with method and trait effects, source specific accuracy would be 
implied. 
6.2 Implications for the Assessment of AD/HD and ODD 
The results of the current study support multisource (i.e., parents, teachers, 
clinicians) assessment of AD/HD and ODD. Reliance on a single informant (i.e., mother) 
could lead to erroneous diagnostic conclusions that will in turn affect clinical outcomes 
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(Du Paul, in press). The results of the current study also indicate which dimension of 
AD/HD and ODD require more attention as a function of settings. That is, the finding 
that HI and ODD were more evident at home indicates that greater emphasis should be 
placed on parental ratings of HI and ODD in the assessment process. Similarly, the 
finding that IN was more evident at school suggest that teacher ratings of IN in the 
assessment process should be obtained. Consider the following example. An 8-year-old 
boy is referred for inattentive, hyperactive and oppositional behaviour. The first step 
would involve gathering information regarding the presenting problem, including a 
history of the problem, as well as a family, medical, developmental and school history 
from the child's parents. The second step would involve asking the parents to provide a 
comprehensive evaluation of the child's hyperactivity, impulsivity and oppositional 
behaviour. Parents could rate these behaviours on the DSM-TV AD/HD and ODD rating 
scale. On this questionnaire, items are rated on a 4 point scale where 0= never or rarely, 
1 = sometimes, 2 = often and 3 = very often. Ratings of 2 or 3 would indicate the 
presence of a symptom. At least 6 of the 9 hyperactivity/impulsivity symptoms and at 
least 4 of the 8 ODD symptoms would indicate significant problems. The parents could 
also rate the child's behaviour on questionnaires containing hyperactivity/impulsivity and 
oppositional defiance scales, such as the Child Behaviour Checklist (CBCL; Achenbach 
& Edelbrock, 1983) and the Conners Parent Rating Scale (Conners et al., 1998a). 
Diagnostic interviews covering HI and ODD symptoms, such as the Anxiety Disorders 
Interview Schedule (Silverman & Albano, 1996) could also be conducted with the child's 
parents. 
The third step would involve obtaining a comprehensive assessment of the child's 
inattentive behaviours from the child's teachers. The child's teacher could rate his 
symptoms on the DSM-IV AD/HD Rating Scale (Gomez et al., 1999) or the DSM-FV 
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AD/HD and ODD Rating Scale. The teacher could also complete childhood behaviour 
questionnaires comprising inattention scales (e.g., the CBCL; Achenbach & Edelbrock, 
1983). A diagnostic interview could also be conducted with the child's teacher focusing 
on the child's inattentive behaviours at school. Behavioural observation of the child in 
the classroom setting may also provide information regarding the child's attentional 
difficulties. 
The finding in the current study that the EN trait factor was associated with the 
trait academic performance, global functioning, and negatively with prosocial behaviour, 
indicates that the assessment of AD/HD Predominantly Inattentive Type (and AD/HD 
Combined Type) should include a thorough assessment of academic functioning and peer 
related functioning. The finding that the HI trait factor was associated with global 
functioning and negatively with prosocial behaviour indicates that the assessment AD/HD 
Predominantly Hyperactive/Impulsive Type (and AD/HD Combined Type) should 
include an assessment of overall functioning and social functioning. Given that global 
functioning in the current study may have more closely reflected academic performance, 
an assessment of academic functioning for children with AD/HD-Hyperactive/Impulsive 
Type and AD/HD Combined Type should also be conducted. 
The specific finding that the trait correlation for EN and academic performance 
was comparable to the parent and teacher Pearson correlations indicates that parents and 
teachers are reliable raters of the relationship between IN and academic performance. 
Thus, both sources should be consulted in the assessment of these constructs. The finding 
that the trait correlation for EN and global functioning was higher than the parent and 
teacher Pearson correlations, indicates that parents and teachers may not be reliable 
informants of the relationship between these variables in non-referred children. The 
finding that IN was no longer associated with emotional problems once source effects 
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were removed implies that parent and teacher ratings of EN and emotional problems are 
heavily influenced by source effects. It is speculated here that more reliable ratings of 
internalising problems may be obtained from the child. The finding that EN was no longer 
associated with peer problems after source effects were removed also implies that parents 
and teachers ratings of peer problems and EN may be inflated. 
The specific finding that HI was related to academic performance following the 
removal of source effects may indicate that parents and teachers are reliable raters of the 
relationship between these two variables. The finding that the relationship between HI 
and global functioning reduced following the separation of trait and source effects, 
indicates that parent and teacher ratings of this relationship may be inflated. It may be 
speculated that clinicians are more able to provide a reliable assessment of global 
functioning than parents and teachers. The finding that the trait correlations for HI and 
emotional problems and HI and peer problems were lower than parent, but not teacher, 
correlations indicates that teachers may be more reliable raters of the relationship between 
these variables. Therefore, teachers should be involved in the assessment of children with 
HI problems. 
With respect to ODD, the finding that the trait correlation between ODD and peer 
problems was significant indicates that children with oppositional behaviour should be 
screened for social problems. The finding that the association between ODD and 
academic performance, ODD and global functioning, and ODD and prosocial behaviour 
reduced considerably following the removal of source effects implies that parents and 
teachers may not be reliable raters of the relationship between these variables, with 
ratings tending to be inflated. However, as discussed, future CFA MT-MS studies of the 
relationship between these variables over time are required to determine whether these 
findings represent reality or an "eye of the beholder" bias (Burns et al., submitted). 
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Nevertheless, the finding that the trait correlations for ODD and emotional problems and 
ODD and peer problems were not significantly different from teacher Pearson 
correlations, but were lower than parent correlations, indicates that teachers may be more 
reliable informants of the relationship between ODD and emotional and peer problems 
than parents. 
6.3 Implications for Understanding the External Correlates of IN, HI and ODD 
The current findings provide support for the external validity of the IN, HI and 
ODD dimensions. Trait correlations revealed different correlates for the EN, HI and ODD 
dimensions. For instance, EN was strongly correlated with academic performance and 
global functioning. HI was also associated with academic performance and global 
functioning, albeit to a lesser degree. EN and HI were associated negatively with 
prosocial behaviour. ODD was significantly associated with peer problems. These 
findings are consistent with previous investigations of the external validity of the EN, HI 
and ODD dimensions in which differential correlates have been reported for these 
domains (Du Paul, 1991; Healy et al., 1993; Lahey et al., 1994; Molina et al., 2001; 
Wilcutt et al., 1999). For instance, studies have reported that EN is more likely to be 
associated with academic performance and internalising behaviour, (Wilcutt et al., 1999), 
HI with global functioning (Lahey et al., 1994), and ODD with delinquent behaviour 
(Molina etal., 2001). 
These findings are also consistent with findings from previous investigations of 
the external validity of the AD/HD subtypes and ODD, in which differential correlates 
have also been reported for children with significant inattention, hyperactivity/impulsivity 
and ODD behaviours. For instance, previous studies of DSM-TV AD/HD subtypes have 
indicated that inattentive behaviours are more likely to be associated with academic 
performance (Gaub & Carlson, 1997; Graefz et al., 2001), whereas HI is more likely to be 
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associated with oppositional behaviours and conduct problems (Faraone et al, 1998; Mc 
Burnett et al., 1999; Morgan et al., 1996; Patemite et al., 1995) and peer problems. ODD 
has been associated with less inattentive behaviour and greater delinquency than AD/HD 
(Kelly and McArdle, (1997) and greater social competence and less impairment than CD 
(Rey et al., 1988). 
6.4 Implications for the Treatment of AD/HD and ODD 
The current findings have several implications for the treatment of AD/HD and 
ODD. The finding that EN is more likely to be displayed at school suggests that teachers 
should be directly involved in the treatment of children with AD/HD Inattentive Type and 
Combined Type. Clinicians should work together with teachers, providing them with 
appropriate strategies to manage inattentive behaviour in the classroom. For instance, 
teachers may be trained in techniques such as response cost and reward, and strategies for 
maximising on task behaviour. 
Similarly, the finding that HI and ODD are more likely to occur in the home 
situation indicates that parents should be involved in the treatment of AD/HD 
Hyperactive/Impulsive Type and Combined Type and ODD. The use of parent training 
programs in particular may be warranted for these children. For the new subtype for 
AD/HD proposed in this thesis, in which HI and ODD symptoms are grouped together, 
parent training interventions may also be appropriate. Indeed, parent training approaches 
have long been used to reduce disruptive behaviour in children with oppositional and 
conduct problems (Forehand, Griest, & Wells, 1979; Forehand & King, 1977; Forehand 
& McMahon, 1981; Peed, Roberts, & Forehand, 1977). 
The finding that trait IN was associated with trait academic performance, global 
functioning and negatively with prosocial behaviour in the current study indicates that 
some children with AD/HD Inattentive Type may also experience peer problems, and 
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impairments in academic performance and overall functioning. For these children, an 
individually tailored treatment approach may be warranted. For instance, the child with 
AD/HD Inattentive Type and significant peer problems may benefit from cognitive-
behavioural strategies to increase on task behaviour in the classroom, in conjunction with 
social skills training. 
The finding that trait HI and trait prosocial behaviour constructs were negatively 
correlated, and that trait ODD was associated with trait peer problems and in the current 
study indicates that some children with AD/HD Hyperactive Impulsive Type and some 
children with ODD may experience significant social skills problems. For these children, 
the incorporation of social skills training in the treatment process may also be warranted. 
6.5 Implications of the Current Findings for Current Research on AD/HD and 
ODD 
The strong source effects in the AD/HD and ODD ratings scale of the current 
study indicate that the use of CFA to model a MT-MS design is required to advance our 
understanding of the disruptive behaviour disorders. This approach provides a richer 
explanation of the disruptive behaviour disorders because trait and source effects are 
separated. As shown in the current study, the amount of source and trait variance in the 
symptom parcels may be examined, and the correlations among the trait factors (ie., trait 
EN, HI and ODD factors) may be analysed. As was also shown in this study, a more 
precise assessment of the relationship between these trait factors and external variables 
(e.g., risk factors, response to treatment, behavioural characteristics) can also be obtained 
using a CFA MT-MS design. It is argued here that an advancement of knowledge 
regarding the structural organisation and external validity of the IN, HI and ODD 
dimensions will be largely advanced by the use of CFA MTMS research designs (Burns 
et al, in press; Gomez et al., in press; Lance et al., 2002). 
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7. Part 6: Limitations and Strengths of the Current Study 
Several limitations should be acknowledged in the interpretation and 
generalisation of the results of the current study. First, the sample was based on a random 
sample of Australian elementary school children in grades prep through six, from 
Government and Catholic schools. Caution is therefore warranted in generalising these 
results to other samples (i.e., clinic samples, older or younger children; Children from 
independent schools). Second, the confirmatory factor analysis multitrait-multisource 
analyses were conducted at the symptom parcel level. This prohibited the assessment of 
the trait, source and error variance at the individual parameter level (i.e, the trait, source 
and error variance of the individual AD/HD and ODD symptoms). Third, the use of the 
NC-CGAS may not have been a highly reliable measure of global functioning in this 
sample. As previously speculated, given that the non-clinical nature of the sample, 
parents may have rated academic performance as opposed to global functioning. The 
reliability and validity of the measure of academic performance in the current study may 
have also been suspect given that this scale consisted of only 5 items. Lastly, the current 
study did not directly address the issue of whether the source effects in the current study 
represented rater bias, or accurate perceptions of the child's behaviour in different 
environments. As previously discussed, CFA MT-MS studies of AD/HD and ODD 
symptoms across time may address this issue. An alternative way of determining whether 
the source effects represent bias or accuracy would involve a CFA MT-MS study 
consisting of multiple traits (e.g., EN, HI, ODD), multiple sources (e.g., parents, father, 
teacher) and multiple methods (e.g., clinical interview, rating scale). If the source effects 
in such a study were high for both the rating scale and the diagnostic interview in 
comparison with method and trait effects, source specific accuracy would be implied. 
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Despite these limitations, the current study has several strengths over previous 
studies. For instance, this is the first CFA study of DSM-FV AD/HD and ODD symptoms 
among Australian children using parent and teacher ratings. More importantly, this study 
provides a clearer test of the internal validity of the DSM-EV AD/HD and ODD 
symptoms using a confirmatory factor analysis multitrait-multisource approach. The 
current study is the first of its kind to do so for the DSM-FV AD/HD and ODD symptoms. 
Using this approach, evidence to support the independence of the EN trait from the HI and 
ODD traits was reported. However, the findings revealed a strong relationship between 
HI and ODD trait factors, challenging the previous CFA findings and DSM-EV 
conceptualisation of AD/HD and ODD in terms of separate IN, HI and ODD dimensions. 
Evidence of significant trait variance in teacher rated IN parcels and parent rated HI and 
ODD parcels was also reported. Using this approach, the presence of significant source 
variance in all AD/HD and ODD parent and teacher rated symptom parcels was also 
revealed. 
The current study is also one of the first to provide a clearer test of the external 
validity of the AD/HD and ODD dimensions using a confirmatory factor analysis 
multitrait-multisource approach. In addition, the current study is the first of its kind to 
examine the external validity of the trait IN, HI and ODD factors in terms of their 
relationship with trait global functioning, peer problems, prosocial behaviour and 
emotional problems. Using this approach, the current study rejected earlier findings from 
the Pearson's correlations that indicated all IN, HI and ODD dimensions were correlated 
with all external measures. The CFA MT-MS approach indicated that IN, HI and ODD 
trait factors were differentially associated with external criteria. In particular, EN was 
strongly associated with academic performance and global functioning. HI was also 
associated with academic performance and global functioning, albeit to a lesser degree. 
228 
Chapter 5: Discussion of the Current Study 
EN and HI were negatively associated with prosocial behaviour, and ODD was 
significantly associated with peer problems. 
8. Part 7: Conclusions 
In conclusion, the current study provided support for the DSM-EV 
conceptualisation of AD/HD and ODD in terms of separate EN, HI and ODD dimensions 
when parent and teacher ratings were subjected to confirmatory factor analysis. This 
three factor model also provided a good fit when source effects were removed. Using a 
CFA MT-MS design, significant source variance was found in all parent and teacher rated 
AD/HD and ODD symptom parcels, however, more trait than source variance was found 
in parent rated HI and ODD parcels, and teacher rated EN parcels, indicating that EN may 
be more prevalent at school and HI and ODD more prevalent at home. Trait factor 
correlations indicated a significant relationship between HI and ODD, suggesting that 
these symptoms may be best grouped together to form a new AD/HD subtype comprising 
the HI and ODD symptoms. 
Evidence to support the discriminant validity of the IN, HI and ODD dimensions 
was reported in the current study. Although Pearson correlations indicated that the EN, HI 
and ODD dimensions were associated with academic performance, global functioning, 
emotional problems, peer problems and prosocial behaviour, some differences in the 
magnitude of the correlations were apparent. When trait and source effects were 
separated using a CFA MT-MS design, stronger evidence to support the discriminant 
validity of the IN, HI and ODD dimensions was reported. Academic performance and 
global functioning were more strongly associated with EN than HI. Peer problems were 
associated with ODD, and prosocial behaviour was negatively associated with EN and HI. 
The findings of the current study have implications for the conceptualisation of 
AD/HD and ODD. In particular, the conceptualisation of AD/HD and ODD in terms of 
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separate IN, HI and ODD dimensions is challenged. The presence of such strong source 
effects also challenges the cross-situational conceptualisation of AD/HD as defined by 
DSM-EV. As discussed, the current findings have implications for the assessment and 
treatment of these disorders. In particular, teachers should be heavily involved in the 
assessment and treatment of EN, and parents in the assessment and treatment of HI and 
ODD. The current findings also have implications for future research on AD/HD and 
ODD. In particular, it is argued here that the use of CFA to model a MT-MS design is 
required to advance our understanding of the disruptive behaviour disorders. Such an 
understanding will help to reduce the impact of the disruptive behaviour disorders on an 
individual and social level. 
In addition to the implications of the current findings for the disruptive behaviour 
disorders, the current findings also have implications for our understanding of other 
psychological disorders, especially the childhood disorders. For instance, CFA MT-MS 
investigations may be used to determine the amount of trait, source and error variance in 
ratings of childhood anxiety and depression, as well as the external correlates of these 
disorders. Similar CFA MT-MS studies may also advance our understanding of adult 
psychological disorders. Thus, CFA to model a MT-MS design may well advance our 
understanding of psychological disorders in general. 
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CHILD BEHAVIOUR QUESTIONNAIRE 
For Parents/Guardians 
Code allocated to child 
Child's date of birth 
Child's gender 
Child's ethnic background 
Town/Suburb of residence 
Mother's regular employment 
Father's regular employment 
Your relationship to child: 
(circle one) Mother Father Stepparent Foster parent Other 
Instructions: Please circle the number next to each item that best describes the behaviour 
of this child during the past 6 months. 
Not at Just a Quite a Very 













Fails to give close attention to details 
or makes careless mistakes in his/her 
work. 
Has difficulty sustaining his/her 
attention in tasks or fun activities 
Does not listen when spoken to 
directly. 
Does not follow through on 
instructions and fails to finish work or 
chores. 
Has difficulty organising tasks and 
activities. 
Avoids, dislikes, or reluctant to engage 
in tasks that require sustained mental 
effort (such as schoolwork or 
homework). 
Loses things necessary for tasks or 
activities (e.g., toys, school 
assignments, pencils, or books). 
Is easily distracted 
Forgetful in daily activities. 
Fidgets with hands or feet or squirms 
in seat. 
Leaves seat in classroom or in other 
situations in which remaining seated is 
expected. 
Runs about or climbs excessively in 

































































Has difficulty playing or engaging in 
leisure activities quietly. 
Is "on the go" or acts as if "driven by a 
motor". 
Talks excessively. 
Blurts out answers before questions 
have been completed. 
Has difficulty awaiting turn. 
Interrupts or intrudes on others (e.g., 
butts into conversations or games). 
Loses temper. 
Argues with adults. 
Actively defies or refuses to comply 
with adults' requests or rules. 
Deliberately annoys people. 
Blames others for his or her mistakes 
or misbehaviour. 
Touchy or easily annoyed by others. 
Angry or resentful. 













































CHILD BEHAVIOUR QUESTIONNAIRE 
For Teachers 
Code allocated to child 
Instructions: Please rate the person named above by circling the number next to each 
item that best describes this person's behaviour since the beginning of the school year. 
Not at Just a Quite a Very 













Fails to give close attention to details 
or makes careless mistakes in his/her 
work. 
Has difficulty sustaining his/her 
attention in tasks or fun activities 
Does not listen when spoken to 
directly. 
Does not follow through on 
instructions and fails to finish work or 
chores. 
Has difficulty organising tasks and 
activities. 
Avoids, dislikes, or reluctant to engage 
in tasks that require sustained mental 
effort (such as schoolwork or 
homework). 
Loses things necessary for tasks or 
activities (e.g., toys, school 
assignments, pencils, or books). 
Is easily distracted 
Forgetful in daily activities. 
Fidgets with hands or feet or squirms 
in seat. 
Leaves seat in classroom or in other 
situations in which remaining seated is 
expected. 
Runs about or climbs excessively in 

































































Has difficulty playing or engaging in 
leisure activities quietly. 
Is "on the go" or acts as if "driven by a 
motor". 
Talks excessively. 
Blurts out answers before questions 
have been completed. 
Has difficulty awaiting turn. 
Interrupts or intrudes on others (e.g., 
butts into conversations or games). 
Loses temper. 
Argues with adults. 
Actively defies or refuses to comply 
with adults' requests or rules. 
Deliberately annoys people. 
Blames others for his or her mistakes 
or misbehaviour. 
Touchy or easily annoyed by others. 
Angry or resentful. 













































CHILD GLOBAL ASSESSMENT SCALE 
For Parents/Guardians 
Code allocated to child 
Please rate the general functioning of the child over the past 6 months by assigning a 
number between 0-100. Use the written category descriptions to help. Please write the 
number (e.g., 78) on the line below. 
100-91 - D O I N G V E R Y W E L L in all areas; no problems at home, at school, or with 
friends; likeable, confident, involved in activities and interests. Functioning is superior or 
above average. 
90-81 - DOING WELL in all areas; secure at home, at school, and with friends. There 
may be occasional minor upsets or everyday worries, but in general her/his functioning is 
good. 
80-71 - DOING ALL RIGHT at home, at school, and with friends; some trouble or upset 
may occur after a stressful situation, but those who know the child well would find the 
child's reaction completely understandable. Any problem with functioning is temporary 
and mild. 
70-61 - SOME PROBLEMS; most people who do not know the child very well would 
not notice the problems, but people who know him/her well could be concerned. 
60-51 - SOME NOTICEABLE PROBLEMS; in some situations the problems are 
noticeable to anyone, but in other situations that child could seem fine. 
50-41 - OBVIOUS PROBLEMS; several problems that cause trouble in most situations, 
at home, at school, or with his/her friends; or one very disruptive problem. 
40-31 - SERIOUS PROBLEMS; very seriously disturbed at home, at school, with peers, 
and/or with society at large. Major functional impairments and in some situations is 
unable to function. 
30-21 - SEVERE PROBLEMS; unable to function in almost all situations. 
20-11 - VERY SEVERELY IMPAIRED; so impaired that considerable supervision is 
required for safety. 




CHILD GLOBAL ASSESSMENT SCALE 
For Teachers 
Code allocated to child 
Please rate the general functioning of the child since the beginning of the school year by 
assigning a number between 0-100. Use the written category descriptions to help. Please 
write the number on the line below. 
100-91 - D O I N G V E R Y W E L L in all areas; no problems at home, at school, or with 
friends; likeable, confident, involved in activities and interests. Functioning is superior or 
above average. 
90-81 - DOING WELL in all areas; secure at home, at school, and with friends. There 
may be occasional minor upsets or everyday worries, but in general her/his functioning is 
good. 
80-71 - DOING ALL RIGHT at home, at school, and with friends; some trouble or upset 
may occur after a stressful situation, but those who know the child well would find the 
child's reaction completely understandable. Any problem with functioning is temporary 
and mild. 
70-61 - SOME PROBLEMS; most people who do not know the child very well would 
not notice the problems, but people who know him/her well could be concerned. 
60-51 - SOME NOTICEABLE PROBLEMS; in some situations the problems are 
noticeable to anyone, but in other situations that child could seem fine. 
50-41 - OBVIOUS PROBLEMS; several problems that cause trouble in most situations, 
at home, at school, or with his/her friends; or one very disruptive problem. 
40-31 - SERIOUS PROBLEMS; very seriously disturbed at home, at school, with peers, 
and/or with society at large. Major functional impairments and in some situations is 
unable to function. 
30-21 - SEVERE PROBLEMS; unable to function in almost all situations. 
20-11 - VERY SEVERELY IMPAIRED; so impaired that considerable supervision is 
required for safety. 




Strengths and Difficulties Questionnaire 
Foreaca item, please_mark the box for Not Tree, Somewhat True or <-^itainly Tree. K wold bdp is if you «simedan tons 
as best you can even ifyou are not absolutely certain or the h e m seems daft! Please give your answers on the basis of fee chad's 
behaviour over the last six months or this school year. 
Male/Femafc 
Considerate of other people's feelings 
Restless, overactive, cannot stay still for long 
Picked on or bullied by other children 
Often volunteers to help others (parents, teachers, other children) 
Thinks things out before acting 
Steals from home, school or elsewhere 
Gets on better with adults than with other children 
Many fears, easily scared 

























Often complains of headaches, stomach-aches or sickness 
Shares readily with other children (treats, toys, pencils etc.) 
Often has temper tantrums or hot tempers 
Rather solitary, tends to piny alone 
Generally obedient, usually does what adults request 
Many worries, often seems worried 
Helpful if someone is hurt, upset or feeling ill 
Constantly fidgetin* or separating 
Has at least one good friend 
Often fights with other children or bullies them 
Often unhappy, ctown-hcarted or tearful 
Generally liked by other children 
Easily distracted, ccnccatntion wanders 
Nervous or clingy in new situations, easily loses confidence 
Kind to younger children 

























































UNIVERSITY OF BALLARAT 
PLAIN LANGUAGE STATEMENT 
FOR PRINCIPALS 
Project Title 
The Behaviour of Children at H o m e and School 
Investigators 
Student Researcher: Melissa Keogh, Doctor of Psychology Student 
Staff Supervisor: Dr. Rapson Gomez, Senior Lecturer, School of Behavioural and Social 
Sciences and Humanities. 
Aims of study 
The main aim of the study is to examine the validity of the diagnostic system used for 
diagnosing childrens' behaviour problems at home and at school. 
Procedure 
W e hope to recruit parents and teachers of primary school children through schools for 
this study. W e have obtained approval from the University of Ballarat H u m a n Research 
Ethics Committee, the Department of Education, Employment and Training, Victoria, and 
the Catholic Education Office. 
This project has two stages. Stage 1 involves recruiting primary school students, and to 
have their parents/guardians complete several questionnaires each. The method of 
recruitment of individual students for the study will be dependent on the wishes of 
individual school principals. As an example, a random number table corresponding to 
student role number could be used to invite a pre-selected number of students from each 
class participating in the study. Class teachers could then be in charge of distributing 
research materials to students in a morning class meeting. 
Children w h o are selected will be given an envelope for their parent(s). The envelope 
will contain a plain language statement of the research, a consent form, and a set of 
questionnaires. Teachers will be requested to instruct these children to give the envelopes 
to their parents. 
For parents, the first questionnaire begins by asking them about the town/suburb of 
residence, regular employment, and ethnic background. This questionnaire then asks them 
about their child's behaviour. The second questionnaire asks about the strengths and 
difficulties of the child. The third questionnaire asks about how well their child functions 
in daily life. Together these questionnaires will take about 15 minutes to complete. All 
parents will be informed that they will be free to withdraw consent and discontinue 
participation from this study at any time. W h e n the questionnaires are completed 
parents/guardians will be asked to seal them in with the consent form in a single envelope 
to mail to me, free of cost. 
The consent forms completed by parents will seek permission for the child's' current 
teachers to complete questionnaires about the child. This is stage 2 of the study. W h e n w e 
have this permission, w e would like to send a set of questionnaires to the child's teacher 
to complete. The questionnaires are attached, and will take about 15 minutes to complete 
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for each student. I would be collecting completed from the school. Participation of 
teachers is completely voluntary. 
In brief, the school will be involved in two ways. First in facilitating the distribution of 
questionnaires to parents, and second, by facilitating the participation of teachers. 
I would like to ensure that all data provided by all participants is confidential. As this 
study involves independent parent and teacher completion of questionnaires, it will be 
necessary to provide a reference code to participants so that data on the same individual 
can be collated. Therefore all questionnaires referring to an individual will carry a code 
reference. This will correspond to the initials of the school, the year level of the child, the 
child's class teacher's initials, and the child's position on the class role. For example, a 
child in Grade 3 at Western Heights Primary School, with Judy Williams' as a Grade 3 
teacher, and who falls in the 7th position of the class role will carry the following code 
reference: WHP/JW/Yrt^111. 
The questions that participants will be completing reflect everyday behaviours, and are 
not generally expected to cause undue distress. However, I will be giving individuals who 
experience discomfort or distressed during the course of completing the questionnaires 
the opportunity to contact m e on 0419 315 499 or 98261738. I have training in clinical 
psychology and will provide whatever help is needed. I will also discuss any concerns 
with m y supervisor, Dr. Rapson Gomez, who is a clinical psychologist with specialist 
qualifications in child and adolescent behaviour problems. He will take whatever actions 
are needed to deal with any concerns, including contacting concerned parties. M y 
supervisor may also be contacted directly on 53279760. H e will be most willing to 
provide any professional help required or make an appropriate referral if needed or 
requested. All this will be conducted without any cost to the individual participant. 
We will cover all costs and materials for the study. If you wish to know more about the 
study, you can contact Dr. Gomez or m e on the telephone numbers provided above. 
I hope to hear from you soon, and I hope your school will be able to participate in this 
research project. 
Melissa Keogh 
Doctor of Psychology Student 
University of Ballarat 
C/O Flat 5/4 Rockley Rd 
South Yarra VIC 3141 
Any questions regarding this project can be directed to the Principal Researcher Dr. 
Rapson Gomez of the School of Behavioural and Social Sciences and Humanities on 
telephone number (03) 53279760. Should you have any concerns about the conduct of 
this research project please contact the Executive Officer, Human Research Ethics 
Committee, Scholarship and Educational Development Services Branch, University of 
Ballarat, PO Box 663, Mt Helen, VIC, 3353. Telephone (03) 53279765. 
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UNIVERSITY OF BALLARAT 
PLAIN LANGUA GE ST A TEMENT 
FOR PARENTS/GUARDIANS 
PROJECT TITLE: The Behaviour of Children at Home and School 
INVESTIGATORS 
Student Researcher: Melissa Keogh, Doctor of Psychology Student 
Staff Supervisor: Dr. Rapson Gomez, Senior Lecturer, School of Behavioural and Social 
Sciences and Humanities 
My name is Melissa Keogh and as part of my Doctor of Psychology studies at the 
University of Ballarat I a m undertaking a research project under the supervision of Dr. 
Rapson Gomez. In this project 1 a m investigating the behaviour of children at home and 
at school. I would like to invite you to participate in this project. 
This project has two stages. Stage 1 involves you completing several questionnaires. The 
questionnaires that you will be asked to complete are attached. In terms of your 
participation, the first questionnaire begins by asking you about the town/suburb of 
residence, regular employment, and ethnic background. This questionnaire m e n asks 
about your child's behaviour. For example, you will be asked to rate the degree to which 
your child is forgetful in daily activities or seems restless. The second questionnaire asks 
about the strengths and difficulties your child has. For example, you will be asked to rate 
the degree to which your child is kind to younger children and the degree to which he/she 
tends to spend time alone. The third questionnaire asks about how well your child 
functions in daily life. It involves you reading 10 short descriptions (1-2 sentences each) 
and choosing a number between 0 and 100 that best describes your child. In all, these 
questionnaires will take you about 15 minutes to complete. 
You will notice that in the consent form, we have asked you for permission to ask your 
child's current teacher to complete questionnaires about your child. The questionnaires 
will be similar to the three questionnaires that you will be completing, if you participate. 
This is stage 2 of the study. If you do consent to this, the questionnaires will be sent to 
your child's school for his/her teacher to fill out. Please note that your participation is 
valuable whether you chose to participate in stage 2 or not. 
If you decide to participate in this study, please: 
• Tear off and keep this plain language statement; 
• complete the consent form and the 3 questionnaires attached; 
• Put the completed questionnaires and completed consent form into the postage paid 
envelope supplied; 
• Mail the envelope to me, free of cost to you. 
I do realise that the information you provide to me is personal. Please note that you are 
free to withdraw consent and discontinue participation from this study at any time. The 
questions you and your child's teacher will be completing reflect everyday behaviours, 
and are not generally expected to cause undue distress. However, if you wish to know 
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more about the study, or experience discomfort or distress during the course of 
completing the questionnaires please contact m e on 0419 315 499 or 98261738. I have 
training in clinical psychology and will provide whatever help you may need. I will also 
discuss your concerns with m y supervisor, Dr. Rapson Gomez, who is a clinical 
psychologist with specialist qualifications in child and adolescent behaviour problems. He 
will take whatever actions are needed to deal with your concerns, including contacting 
you. You may also contact him directly on 53279760. He will be most willing to provide 
any professional help required or make an appropriate referral if needed or requested by 
you. All this will be conducted without any cost to you. 
I hope you will be able to participate in this research project. 
Melissa Keogh 
Research Student (Doctor of Clinical Psychology Program) 
University of Ballarat 
Any questions regarding this project can be directed to the Principal Researcher Dr. 
Rapson Gomez of the School of Behavioural and Social Sciences and Hummanities on 
telephone number (03) 53279760. Should you have any concerns about the conduct of 
this research project please contact the Executive Officer, Human Research Ethics 
Committee, Scholarship and Educational Development Services Branch, University of 
Ballarat, PO Box 663, Mt Helen, VIC, 3353. Telephone (03) 53279765. 
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UNIVERSITY OF BALLARAT 
PLAIN LANGUAGE STATEMENT AND INFORMED CONSENT 
FOR TEACHERS 
PROJECT TITLE: The Behaviour of Children at Home and School 
INVESTIGATORS 
Student Researcher: Melissa Keogh, Doctor of Psychology Student 
Staff Supervisor: Dr. Rapson Gomez, Senior Lecturer, School of Behavioural and Social 
Sciences and Humanities 
My name is Melissa Keogh and as part of my Doctor of Psychology studies at the 
University of Ballarat I a m undertaking a research project under the supervision of Dr. 
Rapson Gomez. In this project I a m investigating the behaviour of children at home and 
at school. I would like to invite you to participate in this project. 
This project has two stages. Stage 1 involves the parent/guardian completing several 
questionnaires. This has already been done. Stage 2 of this project involves your 
participation. 
The parent/guardian of the child with the reference code: has 
already consented to you completing questionnaires on the behaviour of this child. 
Your participation involves completing several questionnaires regarding the child with 
the above reference code. The first asks about the child's behaviour. For example, you 
will be asked to rate the degree to which the child is forgetful in daily activities or seems 
restless. The second questionnaire asks about the child's strengths and difficulties. For 
example, you will be asked to rate the degree to which the child is kind to younger 
children, and the degree to which he/she tends to spend time alone. The third 
questionnaire asks about how well the child functions in daily life. It involves you reading 
10 short descriptions (1-2 sentences each) and choosing a number between 0 and 100 that 
best describes the child. In all, these questionnaires will take about 15 minutes for you to 
complete. 
If you decide to participate in this study, I would appreciate it if you can complete the 
consent form and the questionnaires attached. W h e n the questionnaires are completed, I 
would like you to seal them in the envelope supplied along with your completed consent 
form, and keep them until they are collected from you. 
Your responses will be treated confidentially at all times. Please note that you are free to 
withdraw consent and discontinue participation from this study at any time. 
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The questions you will be completing reflect everyday behaviours. If you wish to know 
more about the study, or are concerned about any one while completing the 
questionnaires and wish to talk to someone, feel free to contact m e on 0419 315 499 or 
98261738. I have training in clinical psychology and will provide whatever help you may 
need. I will also discuss your concerns with m y supervisor, Dr. Rapson Gomez, who is a 
clinical psychologist with specialist qualifications in child and adolescent behaviour 
problems. He will take whatever actions are needed to deal with your concerns, including 
contacting you if you wish. You may also contact him directly on 53279760. He will be 
most willing to provide any professional help required or make an appropriate referral if 
needed or requested by you. All this will be conducted without any cost to you. 
I hope you will be able to participate in this research project. 
Melissa Keogh 
Doctor of Psychology Student 
University of Ballarat 
Any questions regarding this project can be directed to the Principal Researcher Dr. 
Rapson Gomez of the School of Behavioural and Social Sciences and Humanities on 
telephone number (03) 53279760. Should you have any concerns about the conduct of 
this research project please contact the Executive Officer, Human Research Ethics 
Committee, Scholarship and Educational Development Services Branch, University of 




UNIVERSITY OF BALLARAT 
INFORMED CONSENT FOR PARENT/GUARDIAN PARTICIPATION 
Code reference allocated to the participant 
For parent/guardian completion 
I hereby consent to participate as a subject in the research study "The Behaviour of Children at Home and at 
School". 
The research program in which I am being asked to participate has been explained fully to me, in writing, 
and any matters on which 1 have sought information have been answered to my satisfaction. 
I understand that: 
all information I provide (including questionnaires) will be treated with the strictest confidence and data 
will be stored separately from any listing that includes m y name and address 
aggregated results will be used for research purposes and may be reported in scientific and academic 
journals 
I am free to withdraw my consent at any time during the study in which event my participation in the 
research study will immediately cease and any information obtained from it will not be used. 
I consent for one of my son's/daughter's teachers to participate in this research and 
answer questions about m y son/daughter. 




UNIVERSITY OF BALLARAT 
INFORMED CONSENT FOR TEACHER PARTICIPATION 
Code reference allocated to the participant 
For teacher completion 
I hereby consent to participate in the research study "The Behaviour of Children at Home and at School". 
The research program in which I am being asked to participate has been explained fully to me, in writing, 
and any matters on which I have sought information have been answered to m y satisfaction. 
I understand that: 
all information I provide (including questionnaires) will be treated with the strictest confidence and data 
will be stored separately from any listing that includes m y name and address 
aggregated results will be used for research purposes and may be reported in scientific and academic 
journals 
I am free to withdraw my consent at any time during the study in which event my participation in the 





University of Ballarat Study on 
Children's Behaviour 
Melissa Keogh from the University of Ballarat is conducting a study on children's 
behaviour at home and school This study is the first of its kind to be conducted on 
Australian primary school children. Parents/guardians from several grades have been 
asked to participate in the study. Parents wishing to participate are asked to complete the 
questionnaires and return to the University of Ballarat, using the postage paid envelope 
supplied, by the 1st August 2001. 
APPENDIX G 
Completely Standardised Trait and Source Loadings for the Academic Performance 
Global Functioning, Emotional Problems, Peer Problems and Prosocial Behaviour 
Symptom Parcels 
parcel Trait Source 
Parent - Academic Performance 0.811 .-.11 
Parent - Global Functioning .221 -.561 
Parent - Emotional Problems Parcel 1 .571 .43l 
Parent - Emotional Problems Parcel 2 -.261 .331 
Parent - Peer Problems Parcel 1 .391 .251 
Parent - Peer Problems Parcel 2 .461 .301 
Parent - Prosocial Behaviour Parcel 1 .33: -.43 *' 
Parent - Prosocial Behaviour Parcel 2 .761 -.201 
Teacher - Academic Performance .47 -.52 
Teacher-Global Functioning .51 -.57 
Teacher - Emotional Problems Parcel 1 -.241 .73 
Teacher - Emotional Problems Parcel 2 -. 18 * .62 
Teacher - Peer Problems Parcel 1 .68 .-.31 
Teacher - Peer Problems Parcel 2 .58 -.25 
Teacher - Prosocial Behaviour Parcel 1 .06 -.41 
Teacher - Prosocial Behaviour Parcel 2 .00 -.38 
